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In the News: 


ANOTHER Drart of the code for the 
engineers’ division of the construction in- 
dustry has been submitted to the NRA. 
It follows closely the draft submitted late 
in March in all respects except those out- 
lined in our news pages this week. 
Methods of practice are redefined in order 
to eliminate objections raised since the 
March 22 draft was published. The 
wording of other sections has been altered 
to clarify their meaning. 


ReEFuNDING of $280,000,000 of bonds, 
maturing within the next ten years, into 
30-year bonds has just been completed by 
the city of Detroit. Said to be the largest 
municipal refunding operation on record, 
it greatly improves Detroit’s financial 
position, reducing the debt burden from 
$32,000,000 to $8,000,000 for the next fiscal 
year. 


PWA-FINANCED road work, under the 
$400,000,000 allotment, is progressing rap- 
idly; 85 per cent is under way or com- 
plete. Projects total 7,315, direct employ- 
ment 130,734 men. 


Grand CouLeeE Dam and power plant 
on the Columbia River, 100 miles west 
of Spokane, Washington, will furnish an- 
other huge construction project. Bids, to 
be opened on June 18, will provide for 
the placing of 3,260,000 cu.yd. of concrete, 
among other items. Boulder Dam (exclu- 
sive of tunnels, power house, etc.) will 
contain 3,400,000 cu.yd., which gives some 
idea of the yardage involved for all 
purposes at Grand Coulee. 


HEARING on the ten-billion-dollar La 
Follette public-works bill brought out 





many instances of need for prolonging 
the PWA—and a number of suggestions 
for changing some of the past practices 
of that organization. 


In This Issue: 


Low Cost and pleasing appearance are 
combined in Rhode Island’s new Stillwater 
Viaduct, a concrete structure on a bypass 
road around Providence; 450 ft. long and 
providing for four lanes of traffic, it was 
built for $3.25 per square foot. 


OuT OF SIGHT, out of mind is the theory 
back of the placing of 300,000 cu.yd. of 
earthfill on the downstream side of Mul- 
holland Dam, a gravity concrete struc- 
ture near Hollywood, Calif. Although 
pronounced adequately safe after several 
investigations, residents below it. still 
could not forget the St. Francis Dam 
disaster. The new fill will hide all but 
the top 35 ft. of the 210-ft.-high dam. 


THE SECOND ARTICLE on vibrated-coa- 
crete-pavement experience includes data 
from Ohio, Illinois and New Jersey, ag 
well as a discussion of equipment require- 
ments. It gives further proof of the 
potential advantages of vibration. 


INTERLINING, with corrugated metal 
pipe, a concrete culvert that had cracked 
and settled under the weight of a levee 
embankment solved a difficult repair prob- 
lem at Helena, Ark. The construction 
methods are outlined in an article in this 
issue. 


TimBek HIGHWAY Bripces have been 
built in increasing numbers during the 
past two years, and particularly since 


secondary-road development became ac- 
tive. A county bridge in Ohio utilizes a 
a multi-ply truss, made up of truss mem- 
bers alternating with diagonal sheathing. 
Increased strength and weather resistance 
are two important advantages that are 
claimed. 


WELL Water for Dresden, Germany, is 
augmented by pumping water from the 
Elbe River, settling and filtering it and 
then allowing it to seep into the ground. 
Manganese is removed by a _ biological 
process. 


Coming Articles: 


Deep Piers for a bridge over the Mis- 
sissippi River at New Orleans are being 
sunk by the same method as was used 
successfully on the Suisun Bay Bridge 
piers in California. Greater depths are 
required to reach a firm foundation in 
the Mississippi River silts. The methods 
of sinking the pier caissons through 
artificial sand islands by open-dredging 
to depths up to 170 ft. will be described 
in next week’s issue. 


Port DEVELOPMENT is represented in its 
most modern phase by two articles on the 
improved Port of Havre, which are 
scheduled for early publication. This 
ancient French seaport is being modern- 
ized on the theory that the modern port 
is a mechanism for quick and cheap in- 
terchange of ocean and inland traffic and 
for the development of all the industries 
that serve this purpose. The first article 
will ‘outline the design characteristics of 
the work, while the second will be de- 
voted to the construction operations, some 
of which were difficult and unusual. 
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FIG. 1—STILLWATER VIADUCT in Rhode Island, a four-lane H-20 structure with 
eight T-beam approach spans and an open-spandrel, three-rib arch of 80-ft. span over 
the Woonasquatucket River on the new Washington Highway that bypasses Providence. 


Low Cost Achieved on 


Heavy-Duty Highway Bridge 


Rhode Island builds Stillwater Viaduct, with special attention to ap- 
pearance and simplified details, for $3.25 per sq.ft. including pavement 


pleted by the Rhode Island board 

of public roads exemplifies sev- 
eral ideas of increasing importance to 
bridge and highway engineer as _ fol- 
lows: 

First, the bridge was completed at a 
cost of $3.25 per sq.ft. of deck area, in- 
cluding the roadway paving. This is 
believed unusually low for such a struc- 
ture, considering its height and loading. 

Second, both the design and the loca- 
tion of the structure were influenced 
more by the criteria of highway grade 
and alignment than the econo:nics of 
the structure itself. 

Third, particular care was taken to 
secure a structure of fine appearance. 

Fourth, certain details of design were 
adopted to preserve the appearance 
igainst disfiguration by storm and 
weathering. 


Ay pitch bridge recently com- 


By D. O. Cargill 


Bridge Engineer, Rhode Island State Board of 
Public Roads, Providence, R. 1. 


The structure, known as the Still- 
water Viaduct, is located in Smithfield, 
R. L., and carries the Washington High- 
way across the Woonasquatucket River 
and over the single track of the Pascoag 
Branch of the New York, New Haven 
and Hartford Railroad. The Washing- 
ton Highway, as partly constructed, 
forms the north-to-west sector of a 
circumferential route skirting the metro- 
politan area of Providence and adjoin- 
ing cities. When completed, this high- 
way will connect the radial routes on 
the Rhode Island system as well as 
those of the adjacent Massachusetts 
system entering this area. 

Strictly from the standpoint of 
structural design, a more advantageous 
crossing of the valley is to be found 
about 1,000 ft. downstream from the 


present location, which was selected to 
permit straight approaches. A 3 per 
cent gradient was established to serve 
the Farnum Pike intersection at grade 
at a point about 800 ft. from the west 
and lower end of the structure. Later 
on, a grade-separation structure may be 
built at the Farnum Pike intersection 
with an equally suitable grade to the 
viaduct. In accordance with an estab- 
lished policy under such conditions, the 
necessary land has already been acquired 
for such second-stage construction. 
The Stillwater Viaduct has an over- 
all length of 449 ft., with a four-lane 
roadway 40 ft. wide, and two sidewalks 
each 4.5 ft. wide. It was designed for 
H-20 live loading with the compressive 
strength of Class A concrete taken at 
3,000 Ib. per sq.in. The bridge consists 
of eight approach spans of T-beam type, 
varying from 33 to 42 ft., and an 80-ft. 
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FIG. 2—SIMPLIFIED DETAILS of columns, caps and beams contribute to neat 
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appearance and provide maximum resistance to weathering. 


open-spandrel three-rib arch over the 
stream. The arch ribs have a thickness 
of 4 ft. at the springing line and 1.5 ft. 
at the crown. 

The footings on the east side of the 
river were carried to sound ledge rock, 
which was exposed over most of the 
area. On the west side of the river the 
footings are carried into hardpan for- 
mation. The approach decks are car- 
ried on reinforced-concrete bents made 
up of three columns and a cap. The 
end bents are open, with no lateral or 


longitudinal braces except knee connec-’ 


tions to foot blocks and caps. The em- 
bankments find their own slope, with 
neither abutments nor wing walls to re- 
tain them. 


Attention to details 


Careful thought was given to the 
general appearance of the bridge, not 
only in proportioning and spacing mem- 
bers but also in details. The corners of 
the posts are deeply beaded and cham- 
fered, and caps’are corbeled out to pro- 
vide proper seating of fascia girders, 
combining good appearance with an 
efficient use of material. Also, measures 
were adopted to prevent staining and 
dishiguration from weather and drain- 


FIG. 3—BRACKETS are designed to shed 

water drippings. Note square edge of shal- 

low pad at bracket tip to divert water from 

bracket soffit; also inclination of bracket 
heal away from beam face. 





age, and thus preserve the good gen- 
eral appearance of the bridge. For this 
purpose the railing base, brackets and 
fascia of beams were provided with 
drip elements or arrises that harmonize 
with the general lines of the structure 
and carry surface water away from 
lower surfaces. To prevent water that 
might seep below deck level from drip- 
ping on the lower portions of the 
bridge, the flashings for expansion 
joints were extended well out between 
the twin brackets over each bent. 

The fascia girders are deeper than 
the interior beams, to be in proper pro- 
portion to the general dimensions of 
the structure, and for the sake of uni- 
formity have constant depth from end 
to end of the bridge. They also carry 
the extra load of the brackets, sidewalk 
and concrete railing. 

Provision for contraction and expan- 
sion is made over each pier. If any- 
thing, this has been overdone both in 
the floor beams and the deck. Some- 
what lower cost might have resulted by 
alternating fixed and sliding ends over 
the bents. During the unusually pro- 
tracted low-temperature periods of the 
past winter season the major motion 
from contraction in the deck system oc- 


FIG. 4—CONTRACTION JOINT over 

brackets. In railing there is a joint in the 

cap only. The rail base is continuous over 

three panels and is reinforced against bend- 
ing negative moment. 


curred at the ends of the arch span a 
at about the mid-point in the longer 
proach. Deck joints of course must 
provided but in general should be k 
to the minimum, as they can easily ly 
source of trouble. The sliding bearin: 
are composed of a stainless-st 
masonry plate and a rolled phosph 
bronze sole plate, both 4 in. thick. 

One somewhat unusual provision 
a cantilevered smoke deflector proje 
ing from the fascia girders over t 
railway tracks. This is intended to i: 
pede the blackening of the girders a: 
bridge rail and so far has been succe 
ful, although it is expected that in ti: 
drifting soot will cause some discolor 
tion. 

Provision has been made for futu 
lighting of the roadway. Conduits a: 
blind recesses for a parapet type 
luminary and controls were built in’ 
the railings, also anchorages for lig! 
ing standards as an alternate or co: 
bined installation. 

Complete control of the quality 
concrete resulted in a seven-day co 
pressive strength (average of all j 
cylinders) of 2,919 Ib. per sq. in.; a: 
at 28 days, 4,402 Ib. 

The construction work was carri 
on without any unusual incidents, ¢! 
methods being along conventional lin: 
of practice for this type of concret 
work. Very good results were obtain 
by the use of §-in. 5-ply Douglas | 
treated for use in concrete form facing 
particular care being taken to avoid de 
flections and to maintain the true lin 
of the structure. Thé exposed surfaces 
were finished easily by hand-rubbing 
with carborundum bricks, only fres! 
water being applied to the surface. Th:- 
produced a very uniform surface tex 
ture and appearance. 


Testing forms for distortion 


The subject of material for form- 
their construction and inspection 1- 
worth more extended comment. Th: 
following is quoted from the forthcom- 
ing annual report of the Rhode Islan! 
State Board of Public Roads Bridge 
Department for 1934: 

There have been many development: 

toward simplification and improvement 0: 


FIG. 5—MAJOR EXPANSION in the via- 

duct is taken care of by open joints in both 

rail base and cap, shown to the right of 

the wide post or pilaster. The sidewalk 
joint is bituminous-filled. 
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form construction in recent years. Among 
the materials now available are large 
sheets of pressed-wood fiber and of 
laminated wood specially treated for re- 
sistance to the moisture from the con- 
crete. They have a considerable advan- 
tage over boards in the reduction of 
joints in the form facing which ordinarily 
produce irregularities in the surface of 
the concrete. Slight waves and irregu- 
larities in concrete surfaces are very 
noticeable in bridge structures where 
bright sunlight and deep shadow lines 
emphasize the imperfections that other- 
wise might pass unnoticed. The con- 
tinuity of the panels adds a degree of stiff- 
ness and resistance to distortion that is 
desirable, but the economical use of the 
new materials, which are thinner than 
materials formerly used, involves the 
proper design and correct spacing of the 
supporting framework. 


ENGINEERING News-Recorp, May 3, 1934 


As a check on the computed desig 
we have developed a piece of apparatus 
in our laboratory by means of which a 
hydraulic pressure equal to the anti 
pated concrete load may be applied to an 
actual specimen of the proposed form, 
and minute distortions measured by dial 
indicators. This apparatus at one and the 
same time tests the panel facing, tl 
studs, the rangers and ties as planned for 
under field working conditions, avoiding 
any guesswork as to the chance of pro- 
ducing an unsatisfactory concrete surface 
through bulging. 

The device referred to can be of par- 
ticular value in settling disputes ove 
the adequacy of forms, particularly in 
the case of tall slender columns when 
the forms are subject to high fluid 
pressure, if the concrete must be placed 
continuously and vibrated during place- 


Novel Welded Frames Used 
in Monitor Roof Construction 


building being built to house the ex- 

hibits of the Ford Motor Co. at 
the Century of Progress this summer in 
Chicago, there are three 40-ft. bays in 
which a novel type of monitor roof con- 
struction is being used. This consists of 
continuous welded frames made up of 
21-in. I-beams, as shown in the accom- 
panying views, and was developed by 
the architect in order to eliminate the 
usual maze of steelwork presented by 
built-up monitor roof trusses. 

An interesting method was used in 
forming the lower hip joint, to maintain 
the continuity. Triangular notches were 
first cut through one flange and the web 


[: THE NORTH WING of the new 


of the beam, with the desired radius cut 
in the web above the other flange, as 
shown in Fig. 2. The beams were then 
bent until the two web edges joined. A 
reinforcing strut was then placed on 
each side of the web and the whole 
welded with a §-in. bead. At the top hip 
joint the web was cut entirely through, 
but the continuity was maintained by 
welding, and a reinforcing strut was 
used, as shown in Fig. 1. 

The building was designed by Albert 
Kahn, Inc., Detroit, and the steel con- 
tract was handled by the R. C. Mahon 
Co., of Detroit. The cutting was done 
on a special pantograph cutting machine 
designed and built by the contractor. 


FIG. 1—SPECIAL MONITOR ROOF CONSTRUCTION on the new Ford exhibit 
building at the Century of Progress. 
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conditions 

commonly 
on forms ordinary construction 
With mentioned, a 2x4-it 
panel of form material can be tested for 
pressures up to 50 Ib. per sq. in. 

The total structural cost of the Still 
water Viaduct, exclusive of 
pavement, was $69,715, or 
sq.ft. of superficial deck area. 
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pressures 


roadway 
$2.98 pel 
Includ- 
in. asphalt block pavement, the 
total square-foot cost was $3.25. 

The bridge was built by C. W. 
Blakeslee & Sons, Inc., New Haven, 
Conn., with William Powell as super- 
intendent. Design and supervision were 
under direction of the writer, with J. A 
Russo in charge as resident engineer, 
and Francis J. Johnson as bridge con- 
struction engineer. 


FIG. 2—THREE VIEWS showing the fab- 
ticating steps in bending and welding the 
21-in. I-beams of the monitor frames. 





558 


ENGINEERING News-Recorp, May 3, 1934 


Mulholland Dam Backed by Earthfill 


Against Downstream Face 


Public sentiment overrides engineering opinion as to safety 
of Los Angeles water-supply structure—Subsequent land- 
scaping will practically conceal the dam from Hollywood 


ONCEDING to the pressure of 
public opinion, in the face of a 


preponderance of technical opinion 
that declared the structure adequate in 
foundation and design, an earthfill has 
been placed against the downstream face 
of the Mulholland Dam by the Los An- 
geles bureau of waterworks and supply. 
The dam is located in Weid Canyon 
above and in plain view of Hollywood. 
Since the failure of the St. Francis Dam 
in 1928, Hollywood residents have pro- 


tested, with varying public support, 
against the maintaining of the 7,437 


acre-ft. of storage in this reservoir, 
which is of primary importance in meet- 
ing emergency demands on the distribu- 
tion system. As a result, 300,000 cu.yd. 
of earthfill have been placed on and 
against the downstream face, and’ this 
slope will be planted to trees and shrubs, 
practically concealing the dam from 
Hollywood. 

The most serious question involved in 
the possible abandonment of this reser- 
voir, as was demanded, was its strategic 
location providing storage and pressure 
for the water-supply system in the 
midst of a thickly settled area. Any 
emergency demand in time of fire or 
rupture of service mains made the con- 
tinuance of this reservoir essential. Re- 
peated studies failed to find any other 
natural storage site or economic pump- 
ing alternative that would supply the 
same protection for the area served by 
the Mulholland Reservoir. 

The dam was built in 1924-1925, ac- 
cording to the city’s design, under the 
same supervision and organization that 
built the numerous other structures in 
the extensive Los Angeles water-supply 
system. The watershed area behind this 
reservoir is small, and the reservoir is 
supplied with water piped in from 
other sources. The dam is a concrete 
structure, 200 ft. high above the foun- 
dation, with a crest 933 ft. long by 16 
ft. wide, extended by corbels to provide 
a roadway width of 2Q ft. The up- 
stream face has a batter “of 1 in 27, and 
the average slope of the downstream 
face is 2 horizontal to 3 vertical for a 
vertical distance of 130 ft. below the 
crest, to keep the pressure resultant in- 
side the middle third with water level at 
top of dam. Below this elevation the 


slope is flattened to limit the foundation 
pressure to 10 tons per sq.ft. at the 
downstream toe and 12 tons at the up- 
stream toe, 


The dam is curved in plan 





(upstream radius 550 ft.), but was de- 
signed as a gravity structure. It con- 
tains 175,000 cu.yd. of concrete. 
Immediately after the failure of the 
St. Francis Dam in 1928, Hollywood 
residents became highly apprehensive 
about the Mulholland Dam. The more 
aggressive objectors claimed it was not 
safe, and vigorous criticism was cen- 
tered on city officials who permitted the 
continued use of the reservoir. In 
August, 1928, a suit was filed against 
the city to force the abandonment of 
the reservoir, on the ground that it con- 
stituted a menace to life and property. 
The plaintiffs contended that the dam 
lacked cutoff walls, inspection gallery, 
contraction joints and sufficient drain- 
age, and that if the structure failed great 
loss of life and property would result. 
Meantime, during the summer of 1928 
and later, consultants were engaged by 
city and state to restudy the various 
dams built by Los Angeles. Special at- 
tention was directed to Mulholland Dam 
because all were cognizant of the seri- 
ous result that would arise from any 
failure of this structure. The findings 
of the several boards of engineers and 
geologists that examined the dam are 
summarized in the following: 


First Report—A consulting board c 
sisting of A. J. Wiley, Boise, Idaho; F 
Herrmann, San Francisco, and Cha: 
H. Paul, Dayton, Ohio, appointed by 
Los Angeles city council in 1928 to re; 
on the condition of the 29 dams of 
city’s water department, reported in rei 
ence to the Mulholland (then called Ho! 
wood) Dam that: “It is our judgm: 
therefore, that the dam is a safe 
permanent structure.” The statement 
F. L. Ransome, professor of econo: 
geology, California Institute of Techno! 
ogy, who assisted in the preparation of t 
report, closed: “Conclusion: From 
geological point of view, the full conside: 
tion of the possibility of future fault mov 
ment and earthquakes, and with respect t» 
attitude and character of the foundati 
rock, it is concluded that the Mulholland 
Dam occupies an excellent site. The g¢ 
logical examination has not only failed to 
disclose any weakness in the site but has 
been decidedly reassuring along every lin 
of inquiry that appeared likely to thro 
any light upon the question of the perma- 
nence of the structure.” 

Second Report—A consulting board a; 
pointed by the Los Angeles board of water 
and power commissioners on May 11, 1928, 
to report on the condition of the Mulhol- 
land Dam, consisted of L. C. Hill, Los 
Angeles, R. E. McDonnell, of Burns & 
McDonnell Engineering Co., Kansas City, 
Mo., and R. T. Hill, geologist, Los Ange- 
les. It reported in October, 1928, that the 
foundation was secure and the dam struc- 
turally adequate and safe with reservoir 
full. “Foundation pressures and _ stresses 
in the concrete are low, and resistance to 
sliding on the base, even considering full 
uplift, is 0.67.... Any seismic disturb- 
ance which would seriously affect the dam 
would be of such intensity as to destroy 
Hollywood completely and render the fail- 
ure of the dam of little consequence.” 


FIG. 1—PLACING 300,000 cu.yd. of earthfill against the downstream face of the 

dam. Fill material was moved from adjacent sidehills by trucks and end-dumped 

from both abutments. Top of fill is at final height. The finished 3-to-1 slope will be 
planted to trees and shrubs. 
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The conclusion of the geologist on the 
hoard was: “The Mulholland Dam and 
reservoir present no geological conditions 
which render them defective or unsafe.” 
State Investigation—As a result of the 
California Dam Control Act of 1929, the 
state engineer appointed a consulting board 
to report on the safety of the dam in Janu- 
ary, 1930. This board consisted of G. A. 
Elliott, San Francisco, J. L. Savage, U. S. 
Bureau of Reclamation, Charles P. Berkey, 
professor of Geology, Columbia University, 
New York, G. D. Louderback, professor 
of Geology, University of California, and 


Ira A. Williams, consulting geologist, 
Original high water 
at... £1150 
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FIG. 2—MAXIMUM SECTION through 
recently placed earthfill with the position 





that: “If a properly built earth and rock 
fill (of ample dimensions) is placed down- 
stream and against the Hollywood ( Mul- 
holland) Dam, it would, of course, add to 
its stability when the reservoir is full and 
would bring the resultant of all pressures 
nearer the middle of the dam, both when 
the reservoir is full and when empty, and 
make it impossible for the dam to fail if 
subjected to an earthquake shock great 
enough to destroy Hollywood. If the water 
is held at El. 715 (31 ft. below original 
spillway level), the resultant will pass 
about through the middle of the base. 

“Practically, the great advantage of this 
fill would be the psychological effect pro- 
duced, although, of course, it adds enor- 
mously to its stability. Filling the canyon 
below the dam and planting shrubs and 
trees would change the apparent menace 
to a pleasing view carrying no suggestion 
of a dam. 






a ws Up'ift: Triangular 50% at heel; 


gO zero at toe,acting on entire base 
oy i 
ey 
Qo Resu!t ants of Forces above £1540 

B = Resultant witt reservoir amply, without earth fill, with earthquake 
= ” ” ” full ” ” . . ” 

D- ” ” = empty, with . ” 

D- ” ” ” full , . mn ” 


ten-year-old Mulholland Dam, showing 
of the force resultant for several of the 


analyses. 


Portland, Ore. The conclusion reached by 
this board and filed with the state engineer, 
June, 1930, stated: “In accordance with its 
purpose, the board has based its opinion 
entirely on engineering and geological data 
and considerations. A favorable location 
in Weid Canyon was selected for this dam, 
and the precautions taken in construction 
were sufficient to meet the actual engineer- 
ing needs. Although the foundation rock 
is affected by small fault slips, its physical 
condition is otherwise good, and there is no 
reason to expect that it will deteriorate 
appreciably due to the conditions imposed 
by water storage. In the opinion of the 
board, therefore, the Mulholland Dam is 
safe.” As a result of this report no action 
was taken by the state engineer’s office in 
requiring modification in the structure or 
change in operation of the reservoir. 
Report Recommends Lower Spillway— 
A consulting board consisting of L. C. Hill 
and A. L. Sonderegger, consulting engi- 
neers of Los Angeles, and H. A. Van 
Norman, general manager and chief engi- 
neers of the Los Angeles department of 
water and power, was appointed in March, 
1930, by the board of water and power 
commissioners. This board received in- 
structions to study the problem from the 
standpoint of reservoir operation in con- 
nection with the water-supply system of 
the Hollywood district. In reference to 
the necessity of the storage as a part of the 
protection for the Hollywood area, the 
hoard found that “under no condition is it 
ife to eliminate the Hollywood (Mul- 
land) reservoir.” In reference to the 
ssibility of strengthening and increasing 
the safety of the structure, the board stated 





“We therefore recommend that a prop- 
erly built fill having a very flat slope be 
placed below and against the Mulholland 
Dam, .and that when finished it be planted 
and landscaped.” 

This report was filed on March 7, 1930, 
and as a result application was made to 
the state engineer and approval was 
granted for placing the suggested earth 
blanket on the downstream face and lower- 
ing the spillway to El. 715. The spillway 
was cut down to the 715-ft. level in March, 
1932. 

An Adverse Report and Dr. Berkey’s 
Reply—The problem arising from con- 
tinued public pressure requesting abandon- 
ment of the reservoir, on one hand, and the 
absolute necessity of this storage for ade- 
quate water supply in the district on the 
other, resulted in the appointment of an- 
other consulting board by the water and 
power commissioners in April, 1931, which 
was to report not only on the adequacy 
of the structure but on a plan for serving 
the area from other sources of supply. 
This board consisted of B. F. Jakobsen 
and C. T. Leeds, consulting engineers, Los 
Angeles, and Allen E. Sedgwick, consult- 
ing geologist, Los Angeles. This board 
failed to agree in its final report and pre- 
sented two separate opinions. 

Mr. Jakobsen concluded that the dam 
contained deficiencies in structure, and Mr. 
Sedgwick stated that it rested on geological 
faults. In this majority report the struc- 
ture was stated to be insufficient as to base 
width, lacking in provisions against uplift 
and earthquake stress, and deficient in re- 
spect to preparation of the foundation 
against sliding. The report also stated that 
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there was insufficient drainage in the foun- 
dation, that no drainage was provided in 
the structure and that the stored water 
surface should be lowered to El. 695 

Colonel Leeds in the minority report de 
clared that the dam was safe and approved 
use of full storage capacity to the present 
spillway level. Both reports also discussed 
the provision of substitute service to the 
Hollywood district by putting in larger dis 
tribution mains and increased use of some 
of the distribution reservoirs in the system 
These data, not being directly involved in 
the present discussion, are not included 
this abstract 

Following Mr. Sedgwick's geological re 
port, Dr. Charles P. Berkey re-examined 
the ground at the dam and reported as 
follows: “I have reviewed the geological 
data of the Mulholland Dam site and have 
re-examined the ground at the dam and the 
necessary additional ground in an attempt 
to determine whether any important re- 
vision of opinion ought to be made. The 
significant features have all been seen be- 
f In my opinion nothing has been dis- 


fore. 
covered or developed to throw any doubt 
on the almost unanimous opinion of the 
several geologists who have examined this 
site that geologically it is safe. The chief 
points of dissent in the single report ven- 
turing an adverse opinion are, in my judg- 
ment, inadequately supported by field 
evidence.” 


These findings, preponderantly for 
the safety of the structure, carry the 
weight of expert opinion from engineers 
selected to represent the state depart- 
ment of engineering and from men 
called in from other states—in short, 
men who could not have been influenced 
to favor the dam. Despite this, and 
even after suit against the city to force 
abandonment was finally dismissed on 
request of plaintiffs, a lingering fear of 
the dam has persisted in the Hollywood 
district. 

Meantime, the importance of this 
particular site for a local storage reser- 
voir has become more evident, and city 
officials have become convinced that it 
would be unjust to taxpayers to sacrifice 
the advantage of and the investment in 
this reservoir solely to quiet objections 
that have so little basis for their charges 
of insecurity. 

Taking all these facts into considera- 
tion last year, the city decided (1) to 
place the downstream blanket already 
approved by the state engineer; (2) to 
landscape the surface of the fill, thus 
presenting a pleasing appearance as 
viewed from Hollywood; and (3) hence- 
forth to make unrestricted use of the 
reservoir for storage up to El. 715 
(spillway level). The accompanying 
cross-section: shows the effect of the fill 
on the original pressure resultant, all 
resultants being figured for the gravity- 
dam section, independent of arch effect. 


Earthfill placed 


To prepare the downstream toe for 
the fill, the surface was first stripped to 
bedrock, the necessary outlet and drain- 
age pipes were laid and encased in con- 
crete. These pipes include a 60-in. out- 


let from the reservoir, a 45-in. and an 
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18-in. line from small storages at higher 
levels, and a 30-in. line to lead off 
drainage from under the concrete dam 
and the earthfill. 

The spillway put in in 1932 (EI. 
715) was made in the center of the dam. 
When the earthfill was placed, this cen- 
tral spillway was closed and a_ semi- 
circular spillway was built against the 
west end of the dam, with overpour lip 
at El. 715. The new spillway shaft 
leads down to an outfall tunnel 6 ft. in 
diameter. This spillway, with a 2-ft. 
depth of overpour, has a capacity of 
400 sec.-ft. 

Suitable material for the fill, which 
required a total of 300,000 cu.yd., was 
available on city property above the dam 
with an average haul of about 1,200 ft. 
Using the roadway around the reser- 
voir and Across the dam, power shovels, 
trucks and bulldozers were used to move 
the material from the hillsides above 
the dam and place it in bench fills be- 
gun at either end of the dam and extend- 
ing outward until they met in the cen- 
ter of the canyon. Overcasting from 
the top continued throughout the job, 
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although as the work progressed it was 
economical to build construction roads 
along the edges of the fill leading to 
lower levels to avoid rehandling mate- 
rial after original dumping. The 
lower part of the fill, up to a height of 
100 ft. above the foundation, was jetted 
to aid compacting and add stability to 
the toe during settlement. 

Blasting was necessary to loosen 
much of the fill material, the ratio being 
about 60 per cent sandstone and 40 per 
cent earth and loose material. No 
blasting was permitted in the stripping 
operations below the dam. The maxi- 
mum depth of fill is 165 ft. The allow- 
ance made for settlement was 2 per 
cent of volume, equalling about 0.8 ft. 
for maximum depth. The work was 
started May 1, 1933, and on April 1, 
1934, it was scheduled for completion 
within the next two weeks. The cost of 
the entire job was about $250,000. 

The work has been done under the 
general direction of H. A. Van Nor- 
man, general manager and chief engi- 
neer of the Los Angeles bureau of 
waterworks and supply. 


Cities in West Virginia 
Slowly Improve Finances 


EST VIRGINIA’S municipal- 

ities are still without adequate 

revenues to pay for many current 
activities, but revenue has been assured 
to care for interest and amortization on 
bonded indebtedness and indebtedness 
legally contracted prior to May 22, 
1933. 

Their condition is much better than 
it was for a number of months, how- 
ever, for then no taxes could be col- 
lected at all, pending final legal 
adjudication of the state constitutional 
amendment limiting tax levies. Indeed, 
for a number of months, complete 
paralysis of municipal activities seemed 
imminent, and many city councils served 
formal notice on city employees that 
they must work without definite assur- 
ance of compensation. 

Partial relief finally came Feb. 27, 
when the State Supreme Court of Ap- 
peals upheld an act passed by an extra- 
ordinary term of the legislature Feb. 19, 
which provided that 30 per cent of the 
revenue resulting from the curtailed 
direct-tax levies must go to pay interest 
and sinking fund on bonded indebted- 
ness, and that 70 per cent, and no more, 
could be used for operating expenses. 

A most important part of the decision 
allowed excess levies to be imposed, 
where necessary, to meet bonded obliga- 
tions. This apparent nullification of the 
new constitutional provision, limiting 
levies to 50c., $1, $1.50 and $2, on the 


four different classes of property, was 
justified on the ground that the validity 
of a contract must not be destroyed. 

Due to lack of revenue, even under 
the new law upheld by the latest court 
decision, almost every city in the state 
has been compelled to reduce its operat- 
ing budget to a bare subsistence level. 
Libraries have been closed, or turned 
over to civic organizations. Garbage 
collection is merely a memory in many 
municipalities. Police forces have been 
skeletonized. Utility bills for street 
lighting and for fire protection have 
gone for months without settlement. 
This state of affairs becomes more un- 
derstandable when it is known that on 
business property, on which highest tax 
rates are imposed, a levy of only 35c. 
per $100. is available to the cities for 
meeting current expenses. 

The financial condition of counties, is 
perhaps better than at any time in years, 
however, as the portion of the per- 
missible levy assigned to them is more 
than adequate, since the state has taken 
over the entire school and road systems, 
leaving school and road districts with 
only old debts and bond obligations to 
meet. 

West Virginia cities had expected 
permission to impose special sales taxes, 
or to be given the right to sell city 
license tags for automobiles, but the 
legislature took the retail sales-tax idea 
and appropriated it for the purpose of 


meeting requirements for education} 
and relief purposes, and adjourt 
without seriously considering the pli¢ 
of the municipalities. There is mu 
agitation for another special session 

This agitation for real relief will | 
come stronger as one city after anot! 
uses up all its cash. The collection 
delinquent taxes has carried ma 
municipalities safely through the p 
few months. The revenue from se: 
annual direct-tax payments, with 
restrictions and limitations noted al 
is just beginning to come in now. 

Regardless of the outcome, those « 
ing business with any West Virgins. 
governmental unit will watch their step. 
for the new statutes clearly state th. 
expenditures made in an unauthoriz:| 
manner for an unauthorized purpo- 
in excess of the levy allocation or jn 
excess of funds on hand, are void. Ob- 
ligations contracted in any such manne: 
may be nullified by court action; and/or 
the money may be recovered from th: 
responsible official. In addition, fines, 
imprisonment and loss of office are im- 
posed as penalties. 

Provision was made in another act 
for the liquidation of legally contracted 
indebtedness contracted prior to May 
22, 1933, not reduced to judgment or 
not in bond form. It will be discussed 
later. 

Instrumentalities have been set up by 
law to provide for the adjudication of 
the validity of unbonded indebtednes:, 
such as claims to road contractors, etc 
House bill 274, passed Jan. 26, allows a 
total of ten years, if necessary, for the 
payment of claims that are allowed 
Holders of these claims had feared for 
a time that they would not realize at all, 
due to the judicial interpretation of the 
levy-limitation amendment. 


Work Begun on New 
Automobile Highway in Bavaria 


Construction work has begun on 
the new automobile highway between 
Munich, Bavaria, and Salzburg, Austria. 
As Salzburg lies exactly on the 
Bavarian-Austrian border, the road will 
be entirely within the state of Bavaria. 

Nearly the entire length of the road, 
some 122 km., will be new construction. 
Final estimates of the costs have not yet 
been completed, but a credit of 50,000,000 
marks has already been granted by the 
German Federal Railways to the German 
Auto Highway Commission to carry on 
the work. It will require from two to 
three years to complete the road. It is 
estimated that several thousand work- 
men will find employment for the greater 
part of that time in the highway con- 
struction. 

An interesting feature of the road will 
be the new bridge over the River Inn at 
Pfraundorf, a few kilometers east of 
Rosenheim. 
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Vibrated Concrete Pavements—II 








Second of two groups of articles on consolidating pavement concrete 
by vibration, including Ohio and Illinois experiments, a summary of 
experience in New Jersey and a discussion of equipment requirements 









corded in broader terms than are given closely with the road engineer and has 


G pave of vibration for compacting 


pavement concrete has extended by the dials of the testing machine. altered equipment design and structure 
materially beyond formal determina- Attention is directed in particular to as joint experience developed the de- 
tions of strength and density. It has equipment of paving operations—first  sirability of modification. 
considered also the economics of speed to the vibrating finisher itself and With the articles of the first group, 
of construction and reaction on or- second to the modification and extension published in the last preceding issue, 
ganization and equipment of vibratory of mechanical operations indicated de- the articles that follow constitute the 


paving operations, 
in this issue 
Observation 


The group of articles 
stresses these elements. 
and experience are re- 


sirable with dry mixes. It is to be noted 
that in all the experimentation reviewed 
the equipment engineer has worked 


most complete summary yet published of 
research in concrete pavement construc- 
tion by vibration. 





Finishing Unaffected in Ohio 


Added strength secured by vibration without delay in 
finishing and no increased difficulty in handling 







By R. R. Litehiser and C. W. Allen 


Ton FIRST EXPERIENCE in (hich Pypincer aud Auietans Engincer, Reaec, with the ordinary finisher. In gen- 
Ohio with a vibratory finisher was Highways, Columbus, Ohio eral, during the trial the finisher with 
in 1931, with an early type of the vibrators off and the regular mix 
machine. By 1933 a number of im- the usual corrections for moisture con- were used for the first two hours of the 


provements had been made in the vi- 
bratory finisher, and in the light of the 
earlier favorable experience it was given 
another trial. This was done on a con- 
crete pavement 14 miles west of Crest- 
line, in Crawford County. A short sec- 
tion of the concrete pavement had been 


tent in the interest of uniform concrete 
exceedingly difficult. 

The vibratory finisher had two 
screeds. Three unbalanced 4-hp. motors 
were mounted on the front screed 
equally spaced, and two similar motors 
on the rear screed at the third points. 


day, followed by eight hours with the 
vibrators working with various mixes, 
and then the remaining two hours with 
the finisher with the vibrators off and 
the regular mix. In this fashion com- 
parison could be made of concrete 
placed the same day under two different 









finished with the ordinary type of The front screed was 18 in. wide, with methods of finishing. Thus 7,204 sq.yd. 
finisher of the same model as the one a bull nose built on a 24-in. radius. The were finished with the ordinary finisher, 
on which the vibrators were mounted. rear screed was 12 in. wide. The 5,091 sq.yd. with the vibratory ffrisher 





This made it possible to compare the 
vibrated concrete with that placed under 
usual job conditions. 

The regular mix was 6.3 sacks of 


motors on each screed could be operated 
separately or together at speeds vary- 
ing from 3,600 to 4,000 r.p.m. 


with the vibrators working, and 2,113 
sq.yd. with the vibratory finisher ope-at- 
ing without the vibrators. 















cement, with a slump not greater than 
24 in. Crushed limestone and _ lime- 
stone sand were the aggregates. These 
were batched at the aggregate plant 
about 20 miles from the job, which made 


The vibratory finisher was placed on 
the forms ahead of the ordinary finisher 
and operated alternately with and with- 
out the vibrators. After the trial the 


vibratory finisher was removed and the 
the 


remainder of job was completed 





Results of tests 


The laboratory had three representa- 
tives on the job, and a careful record 
was kept of the work. In order that a 
compatfison might be made of the con- 


of 












TABLE I 





DESIGN OF CONCRETE MIXES EMPLOYED IN PAVEMENT VIBRATION TESTS BY OHIO HIGHWAY DEPARTMENT 


































er C / age of 
| Quantities in Cubic Feet Absolute Volume Per ee —* ee 
mix Cubic Yard of Concrete Day and Finished Regular 
Mix. No — - ——| — - — 
| | Water Used | Aggregate | Age in Days 
; Nom- As Used - Per Cent] Ce- Cale. aie | fe | — 
4 inal Dry Loose b/be Sand ment Water | Min. Max. | Fine Coarse 7 Days | 28 Days 
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* . Silk ieceaaabes bg aes il sil sieeiond ile si . deine mei i 
3 Special No. 5 1-54 1-1.98-3.94 89 33 3.15 3.78 3.78 | 4.97 | 7.18 | 12.96 | 122 19 
Special No. 6 | Sh | F1er3.9¢ | uo | at | 3.15 | 4.34 | 4.02 | 4.86 | 6.55 | 12.96 mT oe 
~ besten Rinne (a cteaibtislignialeatiptinisinon . ny ” si } . ss } Soman 
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FIG. 1—AVERAGE 7-DAY compressive strength for each day of vibrated and 
non-vibrated concrete. 
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FIG. 2—AVERAGE 7- and 28-day com- 
pressive strength of vibrated and non- 
vibrated concrete for three successive days. 


crete on a strength basis, cores were cut 
at 7 and 28 days from both the regular 
and the vibrated mixes and tested in 
the laboratory the same day. The re- 
sults of the tests can best be explained 
by tables and charts that are presented 
in the following order: 

Fig. 1 is a chronological strength 
chart showing the average 7-day com- 
pressive strength each day during the 
job of both the regular and vibrated 
concrete. It will be noted that the day 
the trial began there was a decided im- 
provement in the regular concrete, 
which in general carried throughout the 
job. Although the vibrator was oper- 
ated on Sept. 28, the regular mix was 
used, which proved exceedingly sloppy 
with the vibrator. On Sept. 29 two 
special mixes were used, but interrupted 
operation did not permit placing any 
of the regular mix without vibration 
for comparison. The vibrator was not 
used again until Oct. 4; beginning with 
that date it will be 
strength of the vibrated concrete is al- 
ways well above that of the regular 
concrete for the same day. 


noted that the* 


Table I gives the mixes used, the 
quantities in cubic feet absolute volume 
per cubic yard of concrete, and the per- 
centage relation between the vibrated 
and regular concrete each day, when 
tested at 7 and 28 days. Table II com- 
pares the 7- and 28-day average 
strengths of the regular and vibrated 
mixes with our average strengths for 
the same mixes and same coarse aggre- 
gate during 1933. It will be noted that 
the regular mixes on this job were well 
above the average. - 


Fig. 2 shows the average 7- and 2 
day compressive strength of the regu! 
and vibrated concrete placed on Oct. 
5 and 6, on which the principal co: 
parative tests were run. It will 
noted that the average strength of t 
vibrated concrete is always well abo 
that of the regular concrete. The p: 
centage relation is shown at the top 
the chart. 

Fig. 3 shows the percentage streng 
relation at 7 days between the regu! 
and vibrated concrete, where the p 
cent of sand in the special vibrat 
mixes is also shown. It will be no: 
that the most favorable results for 1 
vibrated concrete were with 36 per c: 
of sand. 

Fig. 4 shows the average 7-| 
strength of vibrated concrete with 
ment factors of 6.3 and 5.5 respectiv: 
By plotting the average 7-day streng 
of the regular concrete on the sa: 
chart it appears that this same 7-« 
strength might have been obtained wi: 
a cement factor of approximately 3.) 
had the concrete been vibrated. ©) 
experience in this respect seems to ha 
been more conservative than that of ¢! 
other states with their vibrated ci) 
crete, although it checks closely wi: 
the experience of the U. S. Bureau 
Public Roads. It indicates another wi 
of capitalizing on vibration. 

Summarizing, the vibrated concrete 


FIG. 3—PERCENTAGE STRENGTH RELATION between vibrated 
and non-vibrated concrete for mixes with various amounts of sand. 
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—~STRENGTH TEST RESULTS OF VIBRATED AND NON-VIBRATED PAVEMEN|! 


CONCRETE 


) 
| Average 
Age | Method No. Strength, 
in of 4 
Days | Finishing Per 
§q.In. 


Nominal 


Computed Average | 
Strength, Lb. Per 
Sq.In. for 1933 — 
Same Mix Coarse 
Aggregate and 
Computed Age 
(Finished Regular) 


Total No. Tests for 
1933 — Same Mix 
Coarse Aggregate 
and Computed Age 
(Finished Regular) 
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FIG. 4—STRENGTH of vibrated concrete 
with cement factors of 6.3 and 5.5. 


on the trial job was on an average 13 
per cent stronger, as judged from the 
compressive strength of cores cut from 
the pavement, than the regular concrete, 
on a job on which the compressive 
strength of the concrete was approxi- 
mately 22 per cent above the average 
of all other jobs of the same coarse 


N EXPERIMENTAL pavement 
A oon 1 mile long and consisting 
of 114 individual sections was 
constructed. Gravel was used for coarse 
aggregate in about half the sections, 
and crushed stone in the remainder. 
With a few exceptions each section was 
placed with a different mixture. 

The machine was the standard-type 
finishing machine except that the screeds 
were heavier and wider and were 
equipped with electrically driven vi- 
brator units operating at 3,600 impulses 
per minute. Four vibrators were 
mounted on the front screed and two on 
the rear. In addition, the front screed 
was designed to aid in placing the con- 
crete in the most favorable position for 
vibration. The screeds were operated 
in the usual manner, vibration being 
imparted while the screed was in 
motion, 


Design of mixtures 


The mixtures were designed to de- 
termine the limiting quantities of coarse 
aggregate that could be used with mor- 
tars of varying consistencies and to de- 
termine the mixtures best suited for the 
equipment. The possibility of reducing 
the amount of mixing water was also 
studied. The mixtures regularly used 
with the standard finishing machine 
were used as the basis for comparison. 

The general scheme was to vary the 
constituents of the mixtures as much as 
possible and still keep them workable. 
Three general types of mixtures were 
used, those in which the quantity of 
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aggregate tor the same mix for the 
same year. ; e 

It should be mentioned also that the 
increase in strength, although unsup- 
ported by actual measurement in this 
study, is undoubtedly due to the ability 
of the vibrator to place and finish con- 
crete much drier than was possible with 
the ordinary finisher. On one occasion 
during the trial, while the finisher was 
being used without the vibrators, the 
regular mix came out so dry that the 
finisher was stalled. However, when 
the vibrators were turned on the con- 
crete was handled with ease. 

To compare the effect of the vi- 
brator with the usual spading that is 
done along the forms, one vibrated sec- 


tion was placed without  spading. 
When the forms were removed there 


was no honeycomb. In this respect the 
vibrator performed more satisfactorily 
than hand spading, which is, of course, 
dependent on the thoroughness of the 
spader’s work. 


Illinois Finds Some Scaling 


Reduction of water content } gal. per bag is possible with vibration 


By V. L. Glover 


Illinois 
of Highways, Springfield, Ill. 


Engineer of Materials Division 


water was the only variable, those in 
which the sand was the major variable 
and those in which the coarse aggregate 
was the only variable. With the ex- 
ception of those in which the amount of 
mixing water was the only variable, all 
mixtures were designed for a given 
strength, regardless of consistency. 

The approximate limits of the in- 
gredients of the mixtures were as fol- 
lows: cement, 1.10 to 1.60 bbl. per 
cu.yd. of concrete; ratio of fine aggre- 
gate to total quantity of aggregates, 30 
to 40 per cent; slump, 0 to 3 in. 


Test routine 


The aggregates were tested and the 
batch weights corrected in accordance 
with established practice. Slump tests 
were made to aid in the study of con- 
sistency. The operations of placing, 
compacting and finishing were studied 
closely and detailed records kept. Four 
6x12-in. cylinders and two 6x6x3-in. 
beams were made from each experi- 
mental section. Small mortar cylinders 
were made on several sections to de- 
termine the quality of the mortar as de- 
posited and after being worked to the 
surface. The 6x12-in. cylinders were 
molded in paraffined cardboard con- 
tainers, filled and vibrated on the front 
screed from 20 to 30 sec. The 6x6-in. 
beams were molded in steel forms, filled 
and vibrated for the same length of time 
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Occasion was taken to talk fre- 
quently with the hand finishers and the 
men putting in the premolded expansion 
and center joints, in order to get their 
opinion of how the vibrated 
affected their work. These men had no 
complaint to make. The vibrated con- 
crete was no harder to work than the 
regular concrete. 

It should be mentioned, however, 
that the men behind the mixer found 
the drier concrete harder to handle than 
the regular mix, although they had less 
handling to do when the vibrator was 
working. 
here. 

This discussion has been confined 
largely to the additional strength in 
concrete which accompanies the use of 
the vibratory finisher. A study of the 
effect of the vibratory finisher on the 
density of concrete is under way at the 
laboratory at the present time but has 
not progressed to the point where re- 
sults can be discussed. 


concrete 


The score seemed about even 


with special apparatus applied to the 
surface of the concrete and to the form. 
The 2x4-in. cylinders were cast in brass 
molds, using mortar screened through 
a No. 4 sieve. 

When the concrete had hardened 
sufficiently, five cores were drilled from 
each section to obtain representative 
samples. Two were taken at points 
where the batches overlapped when they 
were deposited on the subgrade so that 
this condition would be represented. 
The other three were taken at repre- 
sentative points within the section. The 
beams and large cylinders were cured in 
damp sand at the site of the work; the 
small cylinders were cured in water. 
The beams and cylinders were tested at 
the age of 14 days, and the cores at an 
average age of 74 days. 


Results observed 


Shortly after opening to traffic, the 
surface of some of the sections exhibited 
signs of scaling, whereas the adjacent 
pavement built with the standard finish- 
ing machine showed no evidence of this 
defect. The mixtures that were most 
suited to the vibratory equipment did 
not exhibit this tendency to any great 
extent, and it appears likely that the 
excessive working of the harsher mix- 
tures during the placing and finishing 
caused or contributed to the occurrence 
of the scaling. It is logical to assume 
that if all mixtures had been workable 
and plastic, little or no scaling would 
have occurred. The scaling is not pro- 


gressing after a period of 14 years, and 
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this defect cannot, therefore, be termed 
serious. 

Dense concrete was obtained through- 
out. The ability of the vibratory finish- 
ing machines to handle and consolidate 
the mixtures was remarkable. The 
cores show no more frequent or pro- 
nounced honeycomb than is found in 
concrete placed in the regular manner. 
The mixtures most suitable for the 
equipment had a slump of 4 in., a ratio 


¥ 
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of fine aggregate to total aggregate of 
32 per cent for gravel mixtures and 35 
per cent for crushed-stone mixtures, and 
a cement content of 1.25 to 1.30 bbl. of 
cement per cu.yd. of concrete. The 
cement content was about 15 per cent 
less than that of the standard mixtures, 
or a reduction of 1 bag per cu.yd. of 
concrete. 

No particular reduction in the de- 
sign, strength was noted except where 


New Jersey Requires Vibration 


excess water Was necessary to p! 
the harsher mixtures. Tests of 
mortar cylinders did not indicate a 
duction in the strength of the suri 
mortar from overworking. It appea 
that the water content of the stand: 
mixture could be reduced nearly 4 < || 
per bag of cement, which should re- ;|: 
in a substantial increase in the stren: :) 
of concrete without increasing the cx 
appreciably. 


Advantages of vibration proved by several 
years of practical use in a variety of structures 


crete by vibration has been em- 

ployed by the New Jersey state 
highway department for several years. 
It was first applied to the fabrication 
of concrete pipe about 1928. The re- 
sults then secured demonstrated what 
might be accomplished in the manipula- 
tion of concrete in other types of con- 
struction; it was then used experi- 
mentally in foundations, abutments, 
walls, bridge slabs and concrete piles, 
where its use is now required. 

There is no longer any question re- 
garding the improvement that can be 
secured in the proper placing of con- 
crete, the embedding of reinforcement 
and density of the concrete by the vi- 
bratory method. The porosity adjacent 
to forms and reinforcement has been 
eliminated, and surface grouting and 
hand finishing have nearly disappeared. 
The benefits secured can be fairly defi- 
nitely determined, for the concrete gen- 
erally is exposed on several sides, or 
sections can be cut therefrom for ex- 
amination. The behavior of the con- 
crete used in piles constructed by this 
method also indicates what has been 
accomplished. To date, we do not have 
any record of the failure of a single 
concrete pile constructed by vibration. 


Tee CONSOLIDATION of con- 


Vibration of pavement 


The first use by the highway depart- 
ment of the vibratory method to con- 
solidate concrete used in pavement 


By R. B. Gage 


New Jersey State Highway Department 
Trenton, N. J. 


construction was about 1931. Since 
that time numerous changes have been 
made in the methods of application of 
the vibrating impulses. The defects in- 
herent in certain types of equipment 
previously used have been corrected as 
far as possible. 

The proper consolidation of the con- 
crete used in pavements is not as easily 
accomplished as that used in structures. 
The vibrating impulses in the former 
case are applied only to a single sur- 
face of the concrete and from there are 
transmitted to the adjacent concrete. 
Most of the excess mixing water that 
has not been absorbed by the subgrade 
is usually brought to the surface, con- 
sequently such concrete will stiffen 
much quicker and be more difficult to 
consolidate than that used in structures. 
It is, therefore, quite important that the 
concrete used in pavements be placed 
in a single layer and consolidated as 
quickly as possible after placing, to se- 
cure the maximum density and uni- 
formity. When the concrete is placed 
in two layers, the bottom layer is fre- 
quently installed 15 min. or more be- 
fore being covered with the top layer or 
consolidated, and has then hardened so 


FIG. 5—TWO TYPES of vibratory finish- 
ing machines that have been used in 
New Jersey. 


that proper consolidation is  seld 
secured, 

It appears to be advantageous to ha 
the vibrating element rest directly upon 
the concrete and not come in contact 
with the side forms either before or du: 
ing consolidation of the concrete. [1 
order to insure proper consolidation for 
the full depth of the concrete, the \ 
brating element should have ample wu 
impaired vertical movement and should 
be so constructed that its entire weight 
will be constantly applied to the con 
crete even when the bottom surface 
the vibrator is functioning at least 1 in 
below the grade of the pavement sur- 
face, otherwise the compression require: 
for proper consolidation may be limite:! 
to the top layer of the concrete. 

Again, in order to avoid supersatura- 
tion of the top layer of the concrete 
with any excess mixing water excluded, 
the bottom surface of the vibrating ele- 
ment should be so shaped as to permit 
easy and quick egress of air, forcing 
any excess of mixing water to the su 
face of the concrete. If this excess aii 
and water cannot escape, it will be al 
sorbed and retained in the surface layer 
of concrete and produce a porous mor- 
tar that will accelerate peeling ani 
disintegration. 


Results of vibration 


In judging the results secured by the 
vibratory method of consolidating the 
concrete used in pavement construction 
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FIG. 6—VIBRATING CONCRETE PAVEMENT with vibrator mounted on 
a hand-operated screed. 


in New Jersey, the fact must not be 
overlooked that such concrete contains 
only the minimum quantity of fine ag- 
gregate needed for proper density and 
finishing and that such concrete is more 
difficult to consolidate properly than 
when finer aggregate is used; yet by 
this method the desired density has 
easily been secured. However, it has 
been found rather difficult to consoli- 
date mixtures by hand, unless work- 
ability is secured by the use of excess 
mixing water, which lowers both the 
density and strength of the concrete. 

The vibratory method of consolidat- 
ing concrete makes possible the use of 
the maximum quantity of coarse aggre- 
gate without sacrificing strength, den- 
sity, plasticity or workability. As a 
general result, all of these factors are 
improved. An increase of 10 per cent 
in the compressive strength of the con- 
crete is not uncommon. As the coarse 
aggregate is increased, a corresponding 
decrease in the cement content per cubic 
yard takes place. When the consistency 
of the concrete is maintained within 
foolproof limits, the excess coarse ag- 
gregate appears to aid in the manipula- 
tions necessary for the proper finishing 
of the concrete. 

The compressive strengths secured on 
cores taken from pavements and slabs 
constructed by the vibratory method 
were higher than those taken from un- 
vibrated concrete. Cylinders cast at 
the same time gave similar results. The 
compressive strength also was in- 
creased by the addition of more coarse 
aggregate. 


Merits of vibratory method 


The benefits to be derived by the use 
it the vibratory method to consolidate 
‘oncrete are not limited to an increase 
in strength and density, for other con- 
struction factors. are advantageously 
affected. However, it should not be 
issumed that the-use of the vibratory 
method of consolidation will eliminate 
1 always correct the damage that may 
* caused by the use of excess mixing 


water, abbreviated mixing periods or 
improperly proportioned or graded ag- 
gregates. It is safe to assume that the 
use of the vibratory method in pave- 
ment construction, when properly ap- 
plied, will not lower the density or 
strength of the concrete and may prove 
advantageous in the following manner: 





l. In 
excess mixing water. 
In determining the real consistency 


ot the 


distinguishing the presence of 








concrete. 
3. Since it is more difficult to operate 
properly on thin sloppy c 

than when it is of the 
the 
being 


a vibrator 
crete proper c 
quantity of 


used will gradually be 


sistency, 
ing water 
reduced. 

The cement content per cu.yd. of 
concrete can be reduced without 
ficing strength or density. 

5. The porosity in the concrete al- 
jacent to joints will be greatly reduced 
or eliminated: the methods now 
ployed little value for 
purpose, 

The porosity 
the pavement will also be reduced or 
eliminated. Hand tamping or 
ing does not eliminate such porosity. 

7. The surface 
duced to a minimum. 

8. The greatest density 
where most needed in the 
that is, in the surface layer. 

The coarse aggregate per 7-bag 
batch of concrete can be increased from 
125 to 200 lb. without diminishing the 


average 


niuN<- 


Sacri- 


em- 
are of this 


in the lower half of 


screed- 
mortar is 


excess re- 


is produced 
pavement— 


TABLE III — COMPRESSIVE STRENGTH OF 28-DAY CORES TAKEN FROM CONCRETE 
PAVEMENTS CONSTRUCTED BY THE VIBRATORY METHOD 
Average Compres- 
Proportion sive Strength 
Dry Loose Coarse At 28 Days 
Name Vibrator Volume Sand Aggregate Lb. Per 8q.In 
Collingswood Road, Monmouth  Baily-Davis Trap Rock 
County, Township and Borough. Roller 1-1. 53-3.5 Silica and Gravel 5,305 
Haddonfield-Berlin Rd., Camden  Baily-Davis 
COUN s 504 0 8 00:0 Roller 1-1. 56-3.5 Siliea Gravel 5.536 
Park Ave., Merchantville, Camden Baily-Davis 
Cc ounty, T ownship and Borough. Roller 1-1. 56-3. 5 Silica Gravel 5,016 
River Road, Camden County Baily-Davis 1-1. 40-3.5 
Roller (Central Mix) Glacial Gravel 5,291 
West Englewood Ave., Bergen 
County, Townshipand Borough. Blaw-Knox 1-1.75-3.5 Silica Trap Rock 4,599 
Woodside Ave., Newton, Sussex Baily-Davis 
County, Township and Borough. Roller 1-1. 53-3.5 Glacial Limestone 5,252 
Struyk Ave. & No. Ith St., Pros- 
pect Park Borough, Passaic Baily-Davis 5,016 not vibrated 
County, Township and Borough. Roller 1-1. 75-3.5 Glacial Trap Rock 5,864 vibrated 
Route 29, Section 12A,Centerville- Baily-Davis 5,109 not vibrated 
po ee Roller 1-1. 52-3.5 Glacial Gravel 5.740 vibrated 


Cement per cu. yard — 6.7 ‘hen. 


Vibrating element rested only on and supported by the concrete 


TABLE IV—COMPARATIVE 


not on forms 


COMPRESSIVE STRENGTHS AT 28 


DAYS OF VIBRATED AND UNVIBRATED CONCRETE CYLINDERS 
AND CONCRETE CORES CUT FROM VIBRATED AND UNVIBRATED SLABS 


Cylinders Cylinders 

Date Paper Molds Iron Molds Cores Slump, 
Made Vibrated Not Vibrated Vibrated Not Vibrated Vibrated Not Vibrated In. 

Shee snk e's 6,011 5,864 4.672 4.313 1} 
ee? hes kd 6,138 6,084 4.658 4,492 sd 
oak Sew e 6,575 5,860 4.930 4.733 ” 
Aver 6,241 5,936 4,753 4,513 

7-18-33 6,225 5,507 6,267 5.696 4.915 4.374 1} 
“ 5.722 4,929 6,472 5,664 4.795 4,552 “ 
Gon ais taes 5.795 5,004 6,296 5.510 4,488 4,492 “ 
RAG. cases 5,914 5,147 6,345 5,623 4,733 4,473 

7-19-33. ..... 5.414 5,218 5.844 5,131 4,373 4,313 W 
. 5.504 5,077 5.556 5,557 4,856 3,665 
Te De dened 5,652 5,365 5,593 5.491 4.343 4,210 ” 
Aver 5,523 5,220 5,664 5,393 4.524 4,063 

7-20-33. ..... 5.716 5,365 6,194 5,105 4,435 4,488 " 
» 5.719 5,291 6.079 5.418 4,597 4,150 ‘ 
. 5.919 5,434 5.782 5.552 4.913 4,331 . 
Aver. 5,785 5,363 6,018 5,358 4,648 4,323 

7-24-33 5.520 4,859 5,878 5,488 4.611 4,153 1 
- 5,651 5.146 5.770 5,277 3,771 4,057 o 
a 5.576 5,247 5.701 5,463 4,313 4,190 e 
BOM n 60s 5,582 5,084 5,783 5,409 4,232 4,133 

Grand 
OS ee 5,809 5,350 5.953 5,446 4,578 4,301 


The cylinders and cores cast on any given date were all made from a given batch of concrete, used in the 


fabrication of concrete piles. 


Proportion by dry loose volume, | cement—1. 66 silica sand—3.0 trap rock. 
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workability or plasticity of the concrete. 
10. The cement content per cu.yd. of 
concrete can be decreased by } to 4 bag 
without lowering the strength of the 
concrete or density of the mortar. 
11. Considerably stiffer concrete may 
be used than can be economically 


handled and consolidated by other 
methods. 
12. The final surface finish can be 


given considerably sooner than when 
the concrete is not vibrated. A greater 
yardage per day of pavement can thus 
be placed and finished during daylight 
working hours. 
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The accompanying tables show the 
compressive strength secured on 6-in. 
cores taken from concrete pavements 
constructed by the vibratory method, 
the vibrating element being supported 
only on the concrete. The concrete in 
these pavements was found to be dense 
and quite uniform, The mortar in this 
concrete had a strong, dense, glassy 
appearance and was free from evidence 
of the use of excess mixing water. To 
date, no defects have appeared in this 
concrete, such as peeling, scaling or 
other evidence to indicate that the con- 
crete in any way has been injured or its 


life impaired by the vibratory met! 
If the average quantity of mi» 
water now being used is reduced by 
vibratory method, it is safe to ass: 
that both the average density 
strength of the concrete will be 
creased thereby, with very little, if ; 
added cost. Since the cement used 
cu.yd. of concrete can also be decre 
without lowering the strength of 
concrete, the cost of the concrete 
unit will be reduced accordingly. T) 
two factors alone make the use of 
vibratory method both advantageous 
desirable in pavement construction. 


Equipment for Vibrated Pavements 


Greatest economy of production requires a 
piant designed for construction by vibration 


ITH THE APPLICATION of 
vibratory finishing to concrete 


pavement, a distinction has to be 
made between equipment that may be 
used for short stretches and odd parts 
and that required for straightway con- 
crete roadbuilding for long distances 
where fast and economic production are 
essential. Stated differently, hand 
templets vibrated in various ways, can 
be used for widening, intersection 
corners and other odd slabs; but if 
vibration is to be a general paving 
operation, a far more highly developed 
equipment unit is called for. Specifi- 
cally, a vibratory finishing machine is 
demanded that will take the place now 
occupied, in the paving-plant train of 
machines, by the ordinary finishing ma- 
chine, and will in no greater degree cur- 
tail speed or plant coordination. This 
requirement is believed to be funda- 
mental if vibration is to develop wide 
usefulness in concrete paving. 


Supplementary equipment 


Another factor to be taken into ac- 
count is that while the vibratory finish- 
ing machine, in replacing the ordinary 
finishing machine, does not in general 
alter plant plan and processes, it does 
introduce some new conditions. Load- 
ing, batching and subgrading equipment 


and processes require no change. But 
with the vibratory process, a drier, 


harsher and less workable concrete is 
introduced; the machine itself is 
heavier and develops vibratory impact. 
These differences call for some modi- 
fications in collateral processes and 
equipment. 

With a vibratory finisher normally no 
less than an 8-in. base form is desirable, 
and additional emphasis has to be put on 
good form setting. A majority of state 
specifications calls for 8-in. base forms 
as regular practice, so that the vibratory 
finisher introduces no unusual practice. 


By Lion Gardiner 


Vice-President, Jaeger Machine Co., 
Columbus, Ohio 


In forms-setting the primary require- 
ment is solid tamping. To secure this, 
attention is being directed to machine 
tamping. One state specifies its use. A 
tamping machine is now available which 
rides a line of forms and tamps the soil 
underneath the base and crowds extra 
material into soft spots and voids. Ma- 
chine tampinz has proved a decided im- 
provement over hand tamping in re- 
ducing the settlement and maintaining 
the alignment of the forms. 

The economic theory of vibration is 
the ability that it gives to use a con- 
crete ranging from 4- to 1-in. slump. 
This less flowable concrete may require 





et 


FIG. 7—MECHANICAL TAMPER that 
rides form rail and tamps subgrade soil 
under the base. 


Vibra tory motor 





FIG. 8—SKETCH of bull-nose front screed 
for vibratory finishing machine. 


some change in current paving-drum 
design. The use of the standard paving 
mixer with these dry mixtures may in- 
crease the time of discharge 2 or 3 sec 
per batch. Any change required in 
paver-drum design can, the manufac- 
turers advise, be readily taken care oi 
Truck mixers are available which will 
mix and discharge the dry mixture as 
quickly and efficiently as they now 
handle standard 1-in. to 2-in. slum; 
concrete. 

The main difficulty introduced by thx 
harsher mixture is that it is harder 1 
spread. Where the spreading is 1} 
hand, one or two more puddlers are re- 
quired, depending upon the rate of pro- 
duction. This indicates the adoption oi 
machine spreading as an adjunct to 
vibratory finishing. Machine spreaders 
are now in use designed to spread one 
10-ft. lane width of concrete as it is 
dumped by boom and bucket. The 
spreaders are being designed for spread- 
ing two lanes 20 ft. wide. They ar 
arranged to strike off the concrete at 
one level for placing reinforcement and 
again at the level of the top of the pave- 
ment. Experience has demonstrated 
that with machine spreaders 4- to 1-in. 
slump concrete can be spread effectively 
for vibration at the required production 
speed and within permissible cost limits. 


Vibratory finisher 


Obviously, the vital tool is the vi- 
bratory finisher, which must compact 
and densify the harsh mixture and leave 
it with a surface smoothness that will 


take a final finish with no greater effort | 
than is required for mixtures of stand- | 
To condense descrip- | 
tion and discussion, analysis of design | 
principles and machine construction wi!! 


ard consistency. 


be based on a make of machine de- 
veloped after four years’ experimenta- 
tion in the shop and in actual paving 
operations. 


saat 


RIL Tate AOE em on 





tions 
p ire’ 
struc 
face 
mort 
drive 
for ¢ 
an e 
and 1 
treat 
and 
in. W 
vibré 
is 12 
of di 
turne 
2}-in 
pany 
E> 
cone 
ridin 
of cc 
and ¢ 
comy 
impo 
of th 
the f 
cante 
good 
ing t 
a hei 
the f 
great 
Th 
elect 
being 
electt 
In tl 
mour 
the r 
as 
mou! 


In 
mix 
high 
ceme 
ticab 
vet 
the f 
and 
finisl 
porte 
that 
thou; 
use C 
joint 
ing ¢ 
more 


Th 





-drum 
aving 
ay in- 
3 sec 
ed in 
nufac- 
ire ot 
h will 
are 
now 


tion oi 
net ti 
eaders 
ad one 


Thes 
pread- 
ey art 
rete at 
nt and 
> pave- 
strated 
o 1-in 
ctivel) 
luction 
limits. 


the vi- 
ompact 
d leave 
iat will 


r effort | 
stand. | 
lescrip- | 
design 


ion wil! 
ine de- 
imenta- 
paving 


Dealing with a machine that, in ad- 
dition to the stresses of normal screed- 
ing action in a stiff concrete, is sub- 

ected to 3,600 to 4,000 imposed vibra- 
tions a minute on the screeds, it is ap- 
parent that a strengthened screed con- 
struction is necessary. A broader screed 
face is also essential to bring up the 
mortar required for a good finish and to 
drive the aggregate into tight interlock 
for density. In the finisher selected as 
an example all screed adjusting bolts 
and motor connections are of steel, heat- 
treated to insure high tensile strength 
and toughness. The front screed is 18 
in. wide, or 6 in. wider than in the non- 
vibratory finisher, and the rear screed 
is 12 in. wide. The front screed is also 
of different form, its front edge being 
turned up to form a “bull nose” of about 
2}-in. radius, as shown by the accom- 
panying drawing. 

Experience has shown that with a dry 
concrete some means is advisable for 
riding the screed edge onto the windrow 
of concrete pushed ahead of the screed 
and drawing it under the screed face for 
compaction. This action is particularly 
important in the first, or strike-off, pass 
of the finisher, which otherwise requires 
the front of the screed to be raised or 
canted up to bring ample concrete for 
good compaction under the screed. Rais- 
ing the screed for the first pass throws 
a heavier load onto the front wheels of 
the finishing machine and consequently 
ereater load concentration on the forms. 

The vibratory element may be either 
electrical or mechanical. In the finisher 
being discussed the vibrating units are 
electric motors with unbalanced weights. 
In the 20-ft. finisher three motors are 
mounted on the front screed and two on 
the rear screed. These are operated by 
a small separate motor generator 
mounted on the frame of the finisher. 


Operating results 


In some of the experimental work a 
mix design of such harshness—i.e., a 
high rock content with low water- 
cement ratio—was used as to be imprac- 
ticable for final edging of the joints and 
yet was thoroughly compacted under 
the finisher. With proper screed setting 
and proper mix design, the hand 
finishers back of the machine have re- 
ported no additional difficulty beyond 
that encountered on the average job, al- 
though it has been noted that with the 
use of the drier mix the work of edging 
joints must be kept closer to the finish- 
ing operations so that the slab may be 
more promptly covered with wet burlap. 

The additional cost to the contractor 
ior owning and operating vibratory 
finishing machines may vary from 4 to 
le. per sq.yd., depending upon daily 
‘roduction and methods used; and al- 
though there may be a slight increase 
in the bids for this work, nevertheless 
the possibility of a cement saving rang- 

ig from 5 to 10c. per sq.yd., depending 
upon design of mix and cost of cement, 

‘adily offsets the additional expense. 
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Cracked Culvert Interlined 
With Corrugated Pipe 


Circular corrugated pipe welded outside, pulled into culvert, 
centered and grouted in place through pipes from the surface 


By V. 


. Engineer Office 


O. Powell 
Rock Island. I! 


AMAGE by settlement of a con- 
D crete culvert passing through a 

Mississippi River levee at Helena, 
Ark., developed interesting practices in 
restoring the structure to full service. 
Incidentally, the failure indicated need 
of supplementary design considerations 
in similar culvert work where founda- 
tion-soil conditions normally presage 
settlement. 

The culvert was constructed by the 
local levee board in 1931, and is a modi- 
fied horseshoe 
(Fig. 1). 


I s 


section on wood piles 
It was designed to support 


yy’ 


-Net /evee 
section 


Lon 6 5, 


side gate Was closed rising 
river and pumping into the culvert be 
gan, several large leaks noticed 
near the land-side toe levee. 
These leaks became so that a 
derrick boat and diver were used to 
install the river-side gate under water 
on the anchor bolts provided in the con- 
crete, and the front of the 
sandbagged to insure ag 


against a 


were 
ot the new 
serious 


culvert was 
ainst a blow- 
out and crevasse at this point. When 
the river receded, the culvert was in 
spected in March, 1932, and sixteen 
complete clean traverse breaks were 
found in the barrel. A profile with ele- 
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\ through end plugs 
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FIG. 1—PROFILE AND CULVERT SEC- 

TION, showing interlining and method 

of placing grout through pipes from 
surface. 


only transverse loads (loads on linear- 
foot increments of barrel), and lacked 
sufficient resistance to bending of the 
barrel as a beam. The wood piles did 
not support the culvert as planned, but 
sank with the region of earth under the 
levee base in which they were driven. 
The unequal settlement and sag of the 
culvert set up enormous bending and 
shear stresses against which there was 
negligible resistance. 


Failure and repairs 


Shortly after the new earth levee was 
partly up to gross section over the new 
culvert, transverse breaks were discov- 
ered in the barrel; and when the land- 


vations on crown and_ invert 
through the culvert (Fig. 2) indicated 
that it had sagged about 20 in. at a 
point under the approximate center of 
gravity of the new embankment. 

The plan for repair contemplated in 
stalling a watertight corrugated metal 
pipe, 36-in. diameter, No. 10 gage, in 
sections 20 ft. long with joints shop- 
riveted and welded watertight, filling 
the space between the existing culvert 
and the metal with cement grout. The 
corrugated metal pipe is sufficiently 
flexible to withstand any further bend- 
ing of the barrel, and the grout will 
serve as a rigid filler. The grout was 
to be placed through holes extending 
through the earth levee and the crown 
of the concrete culvert, and the culvert 
pipe was to be installed by inserting sec- 
tions at the river-side end and alter- 
nately welding a section and pulling the 
pipe into culvert. 


taken 


Detailed procedure 
Holes 


were bored through the levee 
to the concrete culvert with an 8-in. 
auger, and 7-in.-diameter stove pipe, 
bradded together at joints, was inserted 
in the hole. The corresponding points 
inside the culvert were then located and 
holes were cut through the crown of 
the culvert with an air jackhammer. Six 
such holes were bored at approximately 
equal intervals along the barrel. It was 
necessary to comolete the holes and 
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clean out the debris before the work of 
installing the pipe could be begun. 

The culvert pipe was delivered by 
truck and unloaded on the crown of the 
levee, from which position it was rolled 
down the river-side slope by a snatch 
rope. The river-side end of the culvert 
was then unwatered and heavy timbers 
were placed across the ditch to support 
the pipe for installation. A section of 
pipe was rolled into place, inserted in 
the culvert and pulled in a sufficient 
distance to place the joint over the 
welder’s platform. 

The hoist line was attached to the 
front end of the leader section of pipe 
by welding four strips of @-in. steel 
plates 24 in. long to the inside of the 
pipe. Sheared holes in the ends of the 
plates permitted connecting a line to 
the main cable at a point 8 ft. in front 
of the pipe. The main cable consisted of 
a 4-in. galvanized-wire cable run through 
a snatch block at a point 8 ft. in front 
of the pipe, one end of the line being 
tied to a timber placed across the land- 
side end of culvert and the other tied to 
a 6-to-1 block line (14-in. manila rope) 
at the hoist. Hemp rope proved unsat- 
isfactory for the main cable because it 
stretched and jerked the pipe. The 
ratio of pull on the drum of the hoist 
to the force required to move the pipe 
was 1 to 12. A 10-hp. gasoline hoist 
worked satisfactorily without overload- 
ing. The pull increased greatly with 
the length of pipe in the barrel, but no 
difficulty was encountered on account 
of the sag in the barrel. The pipe was 
forced to deflect and did so without in- 
jury to the metal or to the welded joints. 

Joints were made by using a 12-in. 
band of the same 10-gage metal and 
drawing the band up tight by means of 
a jack and chain. Then places were 
progressively spot-welded and tightened 
until the band was drawn up to a snug 
fit, with the corrugations of the band 
corresponding to those on the pipe. The 
complete weld was then made. A single 
bead weld on each edge of the band was 
considered sufficient. On account of fit- 
ting the corrugations of the pipe sec- 
tions to the band, a space about 1 in. 
wide was left between sections of pipe. 
This space was stuffed with mastic ce- 
ment so that water and air could not 
get between the pipe and band from the 
inside. 

After the entire length of pipe was 
drawn into the culvert, it was necessary 
to place the culvert pipe in its final 


_- Grade of invert of original Z 6” concrete 
arch culvert as constructed in Fall of 1931 
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FIG. 2—SETTLEMENT of culvert and 
position of new corrugated-pipe interlining. 


vertical position. This was provided 
for before the pipe was pulled into the 
culvert by welding four 33-in.-diameter 
square nuts on the bands at suitable po- 
sitions around the joints and then burn- 
ing a hole through the metal pipe for a 
}-in.-diameter set screw to be inserted 
from the inside of the pipe. When the 
pipe was pulled into final horizontal po- 
sition, the set screws were inserted and 
the pipe shifted to its final vertical po- 
sition. 

After the pipe was put in final po- 
sition, the spaces between the metal 
and culvert at the ends for a distance 
of 2 ft. were ,securely plugged with 
broken concrete and cement mortar. A 
piece of 2-in. water pipe was placed 
through the plug at the top to serve as 
a vent for air and surplus water. These 
plugs were placed three days before 
grouting operations were begun. 

The concrete mixer and all aggre- 
gates and cement were placed on the 
crown of the existing levee and all grout 
mixed from this position. The cement 
grout consisted of 1 part cement to 2 
parts sand (by volume, loose) with 44 
gal. of mixing water added per cubic 
foot of cement. This produced a strong 
and workable mortar that readily 
flowed. The pouring began in the first 
hole, just land side of the levee crown. 
This hole took about four-tenths of the 
total grout poured before grout  ap- 
peared and remained at the top of the 


<== Final position of / 
j; new 74 a ? 
! Corrugated iron 


,_ culvert pipe-. 
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hole. Grout was then conveyed throu 

a wooden chute to each hole in succes- 
sion, completing the river-side pouring 
first, until filled. As each hole fil! 
soundings were made in the next hole, 
and grout was found to be over the tp 
of the metal pipe in each case. Water 
flowed as though under pressure through 
the vent pipes in the end plugs when 
the last holes were being filled. When 
grout began to flow through the vent 
was plugged tight. Grouting was con- 
tinuous until entirely completed. Th: 
absolute volume of the grout poured 
checked the computed space between the 
metal pipe and the concrete, which 
reasonably positive assurance that the 
space was entirely and_ effectively 
grouted. 

The culvert is believed to be very ei- 
fectively and practically repaired. Thx 
original culvert was amply designed to 
resist transverse loading (and is m 
even stronger in this respect). The 
metal pipe makes the culvert absolute); 
watertight, and the culvert is further 
strengthened by the cement-grout ring. 
The cost of the work was: 


278 lin.ft. 36-in. corrug. copper 
molybdenum pipe No. 10 gage, 


@$6.15 f.o.b. the job ........ $1,709.7 
Installing and welding pipe..... 761.22 
33 cu.yd. cement grout @ $19.36 638.89 

Total cost of work ........ $3,105.89 


The work was performed by U. S 
government hired labor under the di- 
rection of Major W. M. Hoge, Corps 
Engineers, District Engineer, U. S 
Engineer Office, Memphis, Tenn., with 
H. V. Pittman as area engineer at 
Helena, Ark. 


Mosquito-Control Methods to Be Used at TVA Reservoirs 


OSQUITO-CONTROL methods 

similar to those used when Wilson 
Lake was formed at Muscle Shoals will 
be applied to both Norris Dam and Joe 
Wheeler Dam reservoirs immediately 
on completion of those two projects, it 
has been stated by W. G. Stromquist, 
sanitary engineer for the Tennessee 
Valley Authority. The most effective 
of these, since the lakes will be pri- 
marily power reservoirs, will be through 
the operation of the power-generating 
plants at the dams. The drawdown of 
the water for the generating of power 
will come at the season when millions 
of the mosquitoes are in the larve stage 
and floating on the surface along the 


shores of the lake. The release of the 
water at the dam will lower the reser- 
voir and strand the mosquito larve ot 
the shore, where lack of moisture ani 
the heat of the sun will eliminate them 
as a health menace. The lowering oi 
the reservoir may leave pools of stil! 
water cut off from the main body of the 
lake. If these cannot be ditched so as 
to drain thoroughly when the lake i; 
lowered, they will be treated either wit) 
oil or with some chemical, such as pari; 
green. The third means of control wil! 
be the stocking of the reservoirs with 
the small surface minnow, which feeds 


to a considerable extent on mosquito 


larve. 
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River Water Used at Dresden 





to Increase Ground Supply 


Water from Elbe River is settled and filtered 
and then allowed to seep into the ground— 
Biological process of manganese removal used 


By C. Martin Riedel 


Designing Engineer, 
Bureau of Engineering, Chicago, Ill. 


the writer had the opportunity of 

seeing part of the water-supply 
system of the city of Dresden. There 
are a number of features of the treat- 
ment plants of more than ordinary in- 
terest to the sanitary engineer. These 
are worthy of description. 

Dresden, situated on the Elbe River, 
is a city of about 620,000 population. It 
possesses a municipally owned water- 
supply system, including purification 
works that render a water of exceptional 
quality. Since about 1873 the water sup- 
ply has been taken from wells driven 
along the banks of the Elbe River. To- 
day’s daily consumption is about 90,000 
cu.m., or 38.2 gal. per capita. 

Almost all the water drawn from the 
gallery of wells is river water. All sus- 
pended heavy organic matter is removed 
by mechanical straining on its way 
through the soil and sand between the 
riverbed and the well points. But the 
river water contains some manganese, 
and in addition there are soluble man- 
ganese compounds in the soil, so that the 
water after collection contains up to 
1.5 p.p.m. of manganese, which must be 
removed before the water is potable. 

Special demanganization plants have 
been built, which also help materially to 


Dit a recent visit to Germany 
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prevent the growth of alge in the city 
piping system. Decarbonation plants, 
based on the lime-treatment scheme, 
have also been added to all waterworks, 
since the free oxygen of the water to- 
gether with the free carbonic acid 
causes destruction of the pipes. With 
the help of lime a protective coating 
forms on the walls of the pipes, aiding 
against corrosion. 

After siphoning, the water is collected 
from the long row of shallow tubular 
wells by a suction pipe leading to a suc- 
tion well. A saturated lime solution pre- 
pared in huge funnel-like tanks is added 
here to combine with the carbonic acid 
in the water. The water is then pumped 
into 10-ft.-diameter pressure tanks for 
demanganization. These tanks hold two 
layers of coarse quartz sand, the voids 
of which are filled with a dense growth 
of manganese alge. The characteristic 
ability of these alge to consume and 
store manganese is utilized to rid the 
water of this troublesome element. Re- 
moval is quite satisfactory. Gradually 
all voids in the filter bed are filled with 


FIG. 1—DRESDEN’S water supply for 
many years has been taken from a long 
row of tubular wells driven along the bank 
of the Elbe River. The capacity of the 
plant at Hosterwitz has been increased by 
“enriching’’ the groundwater. Water from 
the Elbe is settled, filtered and then sent to 
infiltration basins, where it is aerated and 
allowed to seep into the water-bearing soil. 
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manganese algz, only demanganized 
water emerging. From time to time the 
filters are rewashed and cleaned of the 
accumulated manganese sludge. This 
operation and the special tanks have 
been patented by the designing division 
of the city waterworks department of 
Dresden. 

In order to cope with the ever- 
increasing demand of water, the capac- 
ity of the suburban Hosterwitz plant has 
been considerably increased in capacity 
by adding a “groundwater enrichment” 
plant. Raw water is taken out of the 
Elbe River at two intakes and pumped 
into open settling basins having concrete 
walls and a concrete bottom. The water 
remains here at least four hours, settling 
out from 30 to 60 per cent of the sus- 
pended matter. From here the pre- 
liminary settled water is pumped to 
closed rapid-sand filters, where the re- 
maining suspended matter is removed. 
The effluent is turned back to the 
groundwater in open-air infiltration 
basins (sprinkling filters) where aera- 
tion takes place, so that certain tastes 
and odors of the river water are re- 
moved. 

There is an 8-in. layer of sand on 
the bottom of these infiltration basins. 
After a certain length of service man- 
ganese alge grow on this sand bed 
and have to be removed. This is done 
by scraping off about 1 to 2 in. of the 
surface of the sand layer and loading 
it into small cars on an industrial track 
leading to a washing plant, where it is 
thoroughly cleaned. 

Around the group of infiltration 
basins, at a distance of about 200 ft. 
from the outer walls, there is a row of 
tubular wells from which the water 
from the groundwater basin is drawn 
through long suction lines into the main 
suction well near the filter plant. From 
the main suction well the water is 
pumped to the lime and demanganiza- 
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tion treatment tanks, as described before. 

The treated water is finally pumped in 
two stages into large reservoirs on near- 
by heights, about 180 ft. above the level 
of the river. From here the mains of 
the city are served. 

The power sources for pumping in all 
Dresden works are electrical and are in- 
terconnected to provide for emergencies. 
One of the three water-purification 
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FIG. 2—DIAGRAMMATIC cross-section 

through the Dresden water plant at Hoster- 

witz. The water obtained from the wells 

is treated with lime to remove the free 

carbon dioxide. Manganese is removed by 

pressure filters in which manganese alge 
thrive. 


plants has also a generating plant con- 
sisting of a generator driven by a 450- 
hp. diesel engine. This furnishes power 
sufficient to operate the main gates, aux- 


Halifax Pier Shed Quickly Rebuilt 
to Meet Winter Service Demands 


Upper floor of reinforced-concrete structure, completely wrecked 
by fire in late September, cleared of debris, rebuilt and 
restored for heavy winter traffic through the port of Halifax 


IRE of unknown origin on Sept. 
19, 1933, completely wrecked the 


upper floor of the shed on Pier 
No. 2 in the port of Halifax, Nova 
Scotia. As Halifax is a winter port, 


going into active service when naviga- 
tion closes on the St. Lawrence River 
in late November, loss of this important 
unit of the port was a serious handicap 
and called for urgent work in getting it 
back into service. 

Pier No. 2 is entirely of concrete con- 
struction, and the pier shed was of rein- 
forced concrete, 200x608 ft. in plan and 
two stories high. The upper floor was 
a 6-in. concrete slab with a 14-in. finish 
carried on concrete beams and heavy 
girders of 40-ft. span. The roof also 
was a concrete slab with a built-up sur- 
face, supported on concrete columns, 
girders and beams; the central bay car- 
ried a monitor 5-ft. high. 

During the fire the entire contents of 
the upper floor were destroyed, and the 
entire roof, including beams, girders, 
columns and side walls, collapsed pro- 
gressively with the exception of a few 
bays at the inner and outer ends. It was 
a week after the fire before the building 
was cool enough.to inspect, and even 
then the cargo was still smoldering. 

As a result of the fire in the upper 
floor, the whole pier was thrown out of 
action, storm water running through the 
construction joints and openings in the 


upper floor to such an extent that it 
was impossible to use the lower floor 
as a transit shed. 

Immediately the structure was cool 
enough to start work, a contract was let 
for the removal of the debris and old 
concrete and the surfacing of the upper- 
floor slab. The first work to be carried 
out under this contract was to clear 


THE UPPER FLOOR of the shed on 


reinforced-concrete structure, was completely wrecked on Sept. 19 last by fire. 
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iliary pumps and furnishes lighting. 7 
power plant is built to function in c 
of failure of the city power plant and 
may be put in operation in 3 min. 

The writer desires to acknowledge | 
indebtedness to the director of the Dr: 
den waterworks, Dr. Vollmar, and Stait- 
baurat Dr. L. Wahl for their assistan 
in gathering the data that are given 
this article. 


enough of the slab at various location; 
to permit cutting out specimens for test- 
ing, to determine the extent to whic! 
the slab had been damaged. Though 
some specimens indicated a_ certai 
amount of loss of strength, the slab wa- 
found generally to be .fit for use, and 
only a few bays had to be cut out an 
replaced. 

Because of the early approach of wi: 
ter weather and the time element i 
volved, it was decided to rebuild 1! 
superstructure using a_ structural-stee! 
frame with corrugated siding and stec! 
sash, a brick facade at the inner end ani 
a brick firewall at the midpoint. A mil! 
type roof with a tar and gravel covering ; 
was specified. Since half of the shed i- 
required for heated storage, hollow-ti\: 
lining was specified for the inner end ot 
the shed, set back 6 in. from the co: 


Pier No. 2 at Halifax, Nova Scotia, a 
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rugated sheathing to provide an air 
space. The roof also was insulated. At 
the extreme inner end a suite of offices 
was provided to replace those destroyed. 

Preliminary plans for this work and 
estimates of cost were prepared within 
a few days after the fire and submitted 
to the Department of Marine at Ottawa, 
so that the money necessary for the 
work could be provided promptly. Sub- 
sequently preparation of detail plans 
was begun. In the examination of the 
structure for this work it was found 
that because of the large amount of re- 
inforcing steel at the column points on 
the upper floor, it would be imprac- 
ticable to drill for anchor bolts for the 
new steel columns and, consequently, 
the dowel rods of the old concrete 
columns were bent over and concrete 
pedestals about 1 ft. 6 in. high were 
poured around them, the anchor bolts 
being set in these pedestals. This work 
was done by the demolition contractor. 

Detail plans were ready and bids 
called by Oct. 11 when the government 
made money for the structure available. 
The order to start steel erection was 
telegraphed from Ottawa, and the whole 
frame was erected and riveted seven 
weeks later. 

As the upper floor was cleared of 
debris and the old surfacing an asphalt 
floor was laid over the entire 3-acre 
area in eight days, despite adverse 


RECONSTRUCTED SHED of Pier No. 2 at Halifax. 
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STEEL COLUMNS and roof trusses replace 

the reinforced-concrete frame in the recon- 

struction of the upper floor of the shed on 

Pier No. 2. This picture shows the un- 
heated section. 


weather conditions. In carrying out 
this work the asphalt trucks and a 10- 
ton roller were taken to the upper floor 
on a temporary ramp, and during the 
laying of the asphalt the 10-ton roller 
was run over the entire floor area, thus 
demonstrating its soundness. Openings 
in the floor were curbed and tempo- 
rarily covered over, and as the asphalt 
surface made it watertight the lower 
floor was put into use again during the 
first week in November. 

Plans for other elements of the work 
were ready in time to let a contract on 
Oct. 28, and by Dec. 16 the outer half 
of the upper floor was put into use de- 
spite the fact that steel erection was not 
complete until the first week in Novem- 
ber. Severe weather interfered with 
this work and with the roof construc- 
tion, but by the middle part of January 
the inner end of the upper floor—the 
section that is insulated and heated— 
was put into use. It was found necessary 
to build a temporary housing around the 
brick facade at the west end because of 
severe weather conditions. 

Contracts for the repair and replace- 
ment of six electric escalators, the in- 
stallation of an entirely new elevator, 
and for lighting and heating fixtures 


The entire upper floor, orig- 


inally of reinforced concrete, was replaced with steel-framed construction during the 
early part of the past winter following its destryction by fire. 























were let as soon as the plans were ready. 


Although the lower floor prac- 


tically uninjured, a great deal of dam 


Was 


age was done to the structure below the 
upper-floor level. The ec end 
walls were badly cracked and _ spalled, 
and the inclosures around the stair wells 
were completely wrecked. All spalled 
concrete and the stair 
wells were repaired with gunite. The 
original sliding doors on the 
lower floor, already in poor condition 
at the time of the fire, were so badly 
damaged by falling concrete as to re 
quire complete renewal. They were re- 
placed by filling in the alternate panels 
with tile and the 
doors in the remaining openings. A 
sprinkler system was installed throug] 
out the upper floor and offices. 

The temporary ramp built to facili- 
tate paving work on the upper floor was 
found so useful that a permanent ramp 


oncrete 


was replaced, 


cargo 


installation of new 


l- 


was installed to give trucks direct 
access to the upper floor. 
The entire reconstruction work was 


practically completed by the middle of 
January of this year, three months after 
the start of actual work. 

The reconstruction work was carried 
out by the Halifax harbor commis- 
sioner, for whom E. H. James, Mon 
treal, acted as consulting engineer dur- 
ing reconstruction. The principal con- 
tractors were the McDonald Construc 
tion Co. for the demolition work and 
for the principal building work except 
the steel frame, which was erected by 
the Robb Engineering Works. Paving 
was done by the Standard Paving Co. 
Separate contracts were let for mechan- 
ical and electrical equipment as _ the 
drawings were made ready for bids. 


Rock Island Roller Gates 
—A Correction 


Fabrication of the roller-gate drums 
and fabrication and erection of the serv 
ice bridge and bulkheads for the roller- 
gate dam at Rock Island, IIl., described 
in Engineering News-Record, March 
29, 1934, p. 410, were carried out by the 
American Bridge Co. as subcontractors 
respectively to the S. Morgan Smith 
Co, and S. A. Healy, general contractor. 
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County Highway Bridge Uses 
New Type Timber Trusses 


Laminated make-up of timber members alternating with 
board sheathing provides a truss of unique design 


By C. P. Martin 
Dayton, Ohio 


NEW TYPE of truss has re- 
cently been utilized in a 40-ft.- 


span timber bridge over Turtle 
Creek on a county highway about 3 
miles north of Sidney, Ohio. Des- 
ignated by its originators, H. L. and 
C. F. Loudenback, of Sidney, as a 
“compound multi-ply truss,” the new 
design is made up of alternate layers 
of sheathing and timber-truss assem- 
blies glued, nailed and bolted into a 
single solid unit. Unusual strength 
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and rigidity are claimed for the design, 
and the span itself is given further 
rigidity by special framing details con- 
necting the floor beams to the trusses 
and by a deck of double diagonal sub- 
flooring. An additional advantage of 
such a truss is that its capacity may 
readily be increased while the bridge is 
in service merely by adding layers of 
truss members and sheathing. 


TWO VIEWS of timber bridge utilizing 

compound multi-ply type trusses. Span is 

40 ft. The roadway, 22 ft. wide, is sur- 
faced with asphalt plank. 
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Details of the Turtle Creek Bric 
are shown in the accompanying dra 
ing. It has a 22-ft. roadway and \ 
designed to be capable of supporting 
30-ton load with a safety factor of fo: 
A test conducted with a 26-ton | 
of trucks and other equipment show 
no measurable sag in relation to a cha 
line stretched between the abutment 

The bridge was built in 31 da 
Inasmuch as it weighed only 76,630 
total, the masonry abutments of the 
iron bridge that it replaced could 
utilized. The new bridge was b 
around the old structure, so that tr 
fic was held up for only eight hours. 

The truss members of the bridge 
thoroughly guarded against the « 
ments. A weather-proof cap of -4 
gage zinc covers the tops of the truss 
a casein waterproof glue is used 
the joints between the sheathing 
the trussing; the ends of the trus 
are encased in lead shields; and 
lumber used is treated chemically, 
be insect-resistant and fire-retardan 
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STRUCTURAL MAKE-UP of timber 
bridge utilzing compound multi-ply trusses. 
Each truss consists of two assemblies of 
truss members and three layers of sheath- 


ing applied diagonally. Section A-A 
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Three-Point Road Roller 
Smooths Surface Waves 


Bituminous resurfacing operations in Georgia 
and Texas demonstrate usefulness of three-rolls- 
in-tandem road roller in reducing surface waves 


OTEWORTHY smoothness has 
been secured on some recent 


bituminous-road resurfacing op- 
erations in Georgia and in Texas 
by rolling with a three-rolls-in-tandem 
roller. The Georgia operation was on 
U. S. Route 41 in Lowndes County and 
was the resurfacing of an _ existing 
bituminous concrete pavement 20 ft. 
wide with a 4- to l-in. emulsified asphalt 
mixture. The Texas operation was on 
the Dallas-Fort Worth state road No. 1 
and consisted of widening a concrete 
road and resurfacing the old concrete 
with hot-mix asphalt. Both operations 
have features of interest in addition to 
the unusual roller equipment. 


Resurfacing black base in Georgia 


The outstanding feature of the work 
in Lowndes County was the use of the 
three-rolls-in-tandem roller to eliminate 
waves produced by ordinary roller 
equipment. The construction was under- 
taken as follows: A special slag gradu- 
ated from 14 in. was distributed over 
the existing base at the rate of 100 Ib. 
per sq.yd.; 2-in. planks about 8 in. wide, 
laid flat along the edges of the pave- 
ment, served as forms to prevent the 
slag from spreading. After spreading 
the stone for 800 to 1,000 ft., a dis- 
tributor sprayed the aggregate with 4 
gal. of a slow-break emulsified asphalt. 
This was followed by mixing with a re- 
tread machine, one-half the width of the 
road being covered while going in one 
direction and the remaining half while 
returning. 

Again the distributor passed over the 
mixture, spraying 4 gal. a sq.yd., mak- 
ing a total of 1 gal. per sq.yd. This 
was followed immediately by a second 
mixing with the retread machine, which 
was immediately followed by a blade 
grader. Upon completion of the blad- 
ing, the entire surface was rolled by a 
12-ton three-wheel roller in the regular 
manner, starting at the edges and roll- 
ing toward the center, lapping half the 
rear roll on each trip over. After the 
entire width had been thus covered at 
least once, slag screenings graded from 
} in. were uniformly distributed over 
the surface at the rate of 12 Ib. per sq. 
yvd., from an improvised container at- 
tached to the dump trucks. 

This produced a surface more or less 
wavy, a condition which the highway 
department was seeking to avoid. At 
this point the rolling was immediately 


resumed, but this time the divison main- 
tenance crew used a three-roll-in-tan- 
dem roller. To make the process clear, 
it should be explained that this roller 
differs from an ordinary three-wheeled 
roller in having an additional wheel or 
roll in the center. This wheel is hy- 
draulically controlled, can be raised o1 
lowered at will or set in a perfect plane 
with the front and rear rolls of the 
roller. It also can be removed entirely 
if desired. The action of three wheels 
rotating in the same exact plane neces- 
sarily establishes a plane. Should any 
irregularity of surface be encountered, 
the wheel contacting it would bear down 
with fully 85 per cent of the weight of 
the machine and flatten it out. 

On the Georgia job the center wheel 
was lowered until it ocupied a position 
about } in. above a plane with the front 
and rear rolls. The entire width of the 
road was then rolled to eliminate the 
larger waves. The center wheel then 
was set in its normal or plane position 
with the front and rear wheels, and the 
entire surface was rolled again. 

A perfectly smooth surface resulted; 
no irregularities could be found, al- 
though the work was checked daily with 
a surface inspector adjusted to detect 
errors of $ in. in 10 ft. Gas and fuel 
consumption and other operating costs 
were about the same as in ordinary 
practice, and a superior road surface 
was obtained with less rolling. 

For the most part, the smoothing ac- 
tion of the center wheel was accom- 
plished without difficulty. The normal 
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amount of voids in this particular mix- 
ture such that it accepted, with 
few exceptions, sufficient compaction 
within itself to permit the forming of a 
plane. In a few 
encountered where an excess of mate 
rial had been spread. In such cases the 
middle roller, after compacting the ma- 
terial to refusal, would push the excess 
aggregate before it, making it necessary 
to remove this excess a plane 
could be established. The rolling action 
in all other respects was entirely simi- 
lar to the ordinary methods of rolling 

The resurfacing crew worked under 
the immediate direction of D. B 
Thompson, division maintenance supet 
intendent, acting under H. H. 
bituminous 


Was 


instances areas were 


betore 


Johnson, 
engineer for the Georgia 
state highway department. 


Resurfacing concrete in Texas 


‘he resurfacing of the 34-mile Dallas 
Fort Worth road was done under the 
direction of W. H. Courson, general su 
perintendent, and Harry Beman, surface 
foreman. Mr. Davis, bituminous engi 
neer, Clifton Rice, division ‘engineer, 
and C. L. Wibford, resident engineer. 
represented the state. The contractor 
was the Central Bitulithic Co., of Dal 
las, Tex. 

The existing concrete, which for vari 
ous reasons had become prohibitively 
rough, was widened with concrete to a 
width of 40 ft. The widened portion of 
each side was finished slightly higher 
than the old concrete to permit a course 
of asphalt binder to be laid flush with 
the new concrete, thereby bringing the 
entire area of the 40-ft. width to a uni- 
form surface while correcting the ir- 
regularities in the surface of the original 
road. 

Along the center line of this 40-ft. 
highway thus prepared, a 2-in.  steel- 
channel side form was fastened. Along 
the outer edge of the pavement, the side 
forms which originally had served as 
forms for the widened concrete were 
raised 2 in. above the finished surface 
and blocked up into place. From the 
forms thus established a standard fin- 


ROAD ROLLER with three rolls in tandem and 10-ft. recording straight-edge 
used on bituminous resurfacing operations in Georgia and Texas. 
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ishing machine struck off a modified 
Topeka hot mix, delivered on the pave- 
ment surface from canvas-covered dump 
trucks at a temperature of 375 deg. F. 
This course consists of a uniformly 
graded mixture of coarse aggregate, fine 
aggregate, mineral filler and bituminous 
material proportioned by weight. 

As soon as 100 lin.ft. or so of this 
mixture had been spread and struck off 
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by the finishing machine, the course 
was immediately compacted with two 8- 
ton tandem rollers. Upon this com- 
pacted surface, about 14 in. thick, a 
second or non-skid wearing course was 
laid. This mixture was likewise struck 
off by a second finishing machine, and 
the surface was immediately rolled with 
a 12-ton three-wheeled roller and a 
10-ton three-rolls-in-tandem roller, fol- 


Approximate Design Method for 
Concrete Skew Rigid Frames 


By Edward F. Gifford 


Assistant Engineer, New York Central R.R. Co., 
New York, N.Y. 


NE of the most difficult problems 
() coaironting the engineer engaged 

in practical designing is the analy- 
sis of the stresses in the ring of a con- 
crete skew arch or rigid frame. Owing 
to the fact that the forces and moments 
are not parallel to a single plane, the 
structure must be analyzed in three di- 
mensions instead of the two used in the 
design of a right arch. 

Several methods have been developed 
for designing concrete skew arches, the 
most notable being those of Prof. J. C. 
Rathbun (College of the City of New 
York), published in the Proceedings, 
Am.Soc.C.E., February, 1924, and of 
Bernard Weiner (Westchester County 
Park Commission), published in the 
Proceedings, Am.Soc.C.E., January, 
1931. Richard M. Hodges, assistant en- 
gineer, Westchester County Park Com- 
mission, has also developed an explana- 
tion of the skew-arch theory that is in 
excellent form for the designer; it is 
published in Arthur G. Hayden’s 
“Rigid-Frame Bridges.” 

However, the methods proposed to 
date require several weeks of intensive 
mathematical computations, aided by a 
calculating machine, to determine the 
moments and thrusts at the various sec- 
tions throughout the structure. And 
after completing the computations there 
remains the determination of the in- 
ternal stresses. At best, the methods are 
laborious and time-consuming processes, 
and this article proposes an approximate 
method, based on Professor Rathbun’s 
theory, that is believed to be satisfactory 
for preliminary design in determining a 
trial section and to give results that will 
compare favorably with the so-called 
exact methods. 

The method had its beginning in 
some model tests of reinforced-concrete 
skew rigid frames conducted by the 
writer several years ago to determine 
how this type of structure fails under 
various loading conditions. In all cases 
the first cracks appeared at the obtuse 
corner of the top slab and continued 
about perpendicular to the face of the 
bridge. This seemed to indicate that the 


longitudinal reinforcement, to be most 
effective, should be placed perpendicular 
to these cracks or parallel to the span- 
drel walls. Photographs of these tests 
were used by Mr. Weiner in his discus- 
sion of multiple-skew arches published 
in the Proceedings, Am.Soc.C.E., Sep- 
tember, 1931. In this discussion it was 
stated that “If longitudinal steel in a 
skew rigid frame is placed parallel to 
the face of the bridge, no transverse 
steel is required for skew-arch action.” 
The writer does not quite agree with 
this statement and believes that a nomi- 
nal amount of cross-reinforcement must 
be provided to resist the stresses caused 
by unsymmetrical loading and to assist 
in distributing the stress in the longi- 
tudinal reinforcement over the full width 
of the arch. 

For computing the elastic properties 
of a skew bridge, a section of the span 
perpendicular to the abutments is to be 
used since under deflection the trans- 
verse elements of the top slab remain 
horizontal and parallel to the abutments. 
However, it is impracticable to place the 
longitudinal reinforcement perpendicu- 
lar to the abutments, and its logical posi- 
tion is parallel to the spandrel walls. It 


Cross reinforcement 
\ 


Longitudinal 
reinforcement, 
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Span parallel 
to spandret walls 
(Skew span) 


A SIMPLE TRANSFORMATION of forces 

from a plane pazallel to the abutments of 

a skew bridge to one perpendicular to the 

spandrel walls permits design to be carried 
out as for a square span. 


lowed somewhat later by a final rollin 
with a 10-ton tandem roller. 

The same surface test was made as j 
Georgia, the device being adjusted 
detect errors of 4 in. in 10 ft. Ina di 
tance of nearly 4,000 it. only fou 
places were found in excess of tha 
limit, and those slight variations wer 
due to imperfections in the base cours: 
which was rolled in the ordinary wa: 


is therefore necessary to transform t] 
moments and thrusts acting on plar 
AB, parallel to the abutments, to plan 
AC, perpendicular to the spandrel wall; 
(See diagram.) These transformed mo- 
ments and thrusts are then resisted by 
a section of the arch parallel to th: 
spandrel walls. 

The following simple relation between 
the span perpendicular to the abutments 
and the span parallel to the spandrel 
walls determines the method of proce- 
dure, which is to compute the moments 
M and the thrusts T for a unit width at 
various points on the arch axis for the 
span perpendicular to the abutments and 
then, multiplying M and T by sec’ 6 de- 
sign the steel in accordance with the 
usual procedure for a right arch. 

In the accompanying illustration, the 
diagram showing the transformation of 
forces indicates the trigonometry of the 
procedure. 742 is the total thrust acting 
on plane AB, parallel to the abutments. 
Tap /b is the thrust acting on a unit 
width of plane AB. Likewise Tuc is the 
total thrust acting on plane AC, per- 
pendicular to the spandrel walls and the 
longitudinal reinforcement. T4c¢/b cos 
6 is the thrust acting on a unit width of 
plane AC. 

But Tac = Tap sec 4 
Therefore, the thrust acting on a unit 
width of plane AC is 
Tan sec® Tap 
cme. oe 

The moment acting on plane AB is 
transformed to plane AC by a similar 
procedure. 

The following rules, determined from 
a study of skew-arch bridges that have 
been designed and built, will give satis- 
factory results: 

1. For skews up to 15 deg., design the 
same as a right arch, using a section and 
span parallel to the spandrel walls. Pro- 
vide a nominal amount of cross-rein- 
forcement for distribution. 

2. For skews 15 to 35 deg., design as 
a right arch or square span and apply 
transformation formula. Use }-in. dia. 
rods 12 in. c. to c. for cross-reinforce- 
ment. 

3. For skews 35 to 50 deg., design as 
a skew bridge, following the explanation 
by Mr. Hodges and using the method de- 
scribed herein to determine a trial sec- 
tion. 

4. For skews over 50 deg., it is ad- 
visable to use simple plate-girder spans, 
the girders to vary in depth if an arch 
appearance is desired. 
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Cleveland Analyzes Slum Costs 
in a Notable Survey 


ing the cost of operating a slum 

area, an analysis has recently been 
completed of a typical section in Cleve- 
land, Ohio, Carefully worked out under 
the direction of Howard Whipple Green, 
consultant for the PWA housing di- 
vision, this analysis provides informa- 
tion that has never previously been 
available. The work was carried out 
for the Cleveland Metropolitan Housing 
Authority as a CWA project. 

The area considered had a population 
in 1930 of 22,326, or 24 per cent of 
Cleveland’s total population. The tax 
income in 1932 was $225,000 con- 
trasted to the direct cost to the city, 
county and board of education of $1.,- 
357,000. The community fund also con- 
tributed $615,000 to citizens in the dis- 
trict. Thus the total cost to the com- 
munity—$1,747,000—represents a direct 
subsidy of $78.78 per capita, or $315 per 
family of four in the area. 

With 25 per cent of Cleveland’s popu- 


[; THE INTERESTS of ascertain- 


COMMUNITY EXPENDITURES IN A SLUM 
AREA COMPARED WITH TOTAL EXPENDI- 
TURES FOR THE SAME SERVICES 


Per 

Cent 
Basic Data and The in The 
Services Cleveland Section Section 


Population, 1930. 900.429 22,236 : 47 


Families, 1930... 221,502 5,244 2.37 
Assessed value of 
property . . $1,086.382,.570 $8,153,470 .75 
Area in acres . 45,395 333 .73 
Miles of streets... 1.030 14 1.35 


Fire protection 
Police protection. 


$2,811,923 $406,159 14.44 
$3,947,508 $255,597 6.47 


Public school —_ 

cation $12,000.000 $361. 7 3.02 
Enrollment pha 148,501 3.587 2.42 
Per-capital cost. . $81 $101 
Ash and rubbish 

collection. $517,000 $11,450 2.21 
Per family. .... $2.33 $2.18 
Garbage collection $590,884 $13, et 2.21 
Per family. . .. . $2.67 $2.4 


Street cleaning $180,000 3 a9 1.34 


Per mile of streets $174.76 $174.78 
Street lighting... . $1,532,699 $18,570 1.21 
Per mile of streets $1,488 $1,342 
Sewer maintenance $140,937 $3,128 2.22 
Miles of sewers. . . 1,030 14 «1.34 
Cost per mile... . . $137.80 $223.43 
TaDPOSG <5 secs ee $549,934 $33,000 6.00 
Playeround...... $44,000 $990 §=2.25 
Milkfund....... $77,913 $6,499 8.34 
Mothers’ pensions $607,341 $26,659 4.39 
Neighborhood 

centers cs $50,686 
Public Health 

work. . ap $575,744 $44,888 7.80 
Per capita... .. $.64 $2.02 
Tuberculosis care. $1,092,000 $67,704 6.20 
Juvenile court... . $6,375 
Number of cases. . 255 
Cost per case $25.00 
Visiting nurses. $98,006 $3,138 3.20 
Maternity hospital $23.490 $2,390 10.17 
Bath houses... . . . $107,000 $22,950 21.45 
Red Croes, Assoc. Charities 
Jewish Social Ser 

vice Bureau.. r $6,709,934 $490,836 7.32 
Childrens’ Bureau $52,998 $8,310 15.68 
County Child Wel 

fare. $628,767 $45,187 7.19 
Cleveland Humane 

Society. $46,292 
Soldiers’ and Sail- 

ors’ Relief... $30,397 

‘ay Nursery As- 


wie , $13,807 


lation, this area accounted for 14.4 per 
cent of the maintenace cost of the fire 
department and 64 per cent of the main- 
tenance cost of the police department. 


, 1934 


nm 
mn 


The appraised value of the land 
amounted to $3,168,000, the value of the 
buildings $4,985,000. The area lost 27 
per cent in population between 1920 and 
1930, and in the same period the pr 
portion of negro to white population 
rose from 43 to 67 per cent of the total 
It is an area with a large number ot 
deaths from tuberculosis and has a bad 
record for crime, vice and juvenile de- 
linquency. 


Letters to the Editor 


Replacing a Bridge Abutment 
Under Railway Traffic 


Sir—The object of this letter is to 
illustrate one advantage of designing 
steel bridges with the bottom chord 
capable of resisting compression. 

In December of last year a flood un- 
dermined the south abutment of Perez 
bridge, on the Santiago-Puerto Plata 
Railroad in the Dominican Republic, 
causing a settlement on the upstream 
side of about 4 ft. Fortunately, the 
superstructure, a 100-ft. camel-back 
truss, was not damaged, due to the 
rigidity of the steelwork, and traffic was 
maintained during the next ten months 
by supporting the track between the 
sunken abutment and the adjacent em- 


bankment on a stone-filled timber crib. 

Finally, in October of last year the 
writer was called upon to build a new 
abutment without stopping traffic. For- 
tunately, the steel truss (built by the 
Pencoyd Bridge & Construction Co 
Pencoyd, Pa., in 1894) had a bottom 
chord of two channels tied with plates. 
Since this bottom chord was able to take 
compression, a temporary tower bent 
was erected beneath the second panel, 
permitting the first panel to be canti- 
levered and to serve as a support for one 
end of a 35-ft.-span queen post truss 
This arrangement permitted the old 
abutment to be removed and a new one 
built. The queen post truss was made of 
scrap iron. RAFAEL BONNELLY, 


Santiago, R. D Engineer and Contractor 
Dec. 9, 1933 


BRIDGE ABUTMENT replaced after flood caused severe tilting (above) by supporting 
bridge on a temporary tower bent, utilizing structural arrangement shown below. 
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Not So New 


E ARE INCLINED to look upon the stream- 
lining of the new light-weight trains that have 


been put into service recently as something new, 
the product of a ctirrent demand for the conservation of 
energy heretofore wasted in overcoming air resistance. 
It is somewhat of a shock, therefore, to find that more 
than 40 years ago a patent was issued to one Fred- 
erick U. Adams for the design of a streamlined train 
that, except for the streamlining of the steam locomotive, 
might have been the model for the new Burlington train 
described in our news pages this week. The patent was 
unearthed recently, by the American Locomotive Co. In 
it a train is shown on which doors and windows are flush 
with the sides, cars are articulated and the side sheathing 
is carried down close to the rail and curved back under 
the car body. This old patent serves to emphasize the 
saying that there is nothing new under the sun, that 
most of our progress has not been by sudden change but 
as the result of a growing consciousness of a special need 
which generally comes to fruition long after the first 
ideas of how the need may be met have taken rough 
form. 


Exit the 200-Mesh Sieve 


ABSENCE OF REFERENCE to that classic measure of fine- 
ness for portland cement—the 200-mesh sieve—in the 
Boulder Dam specifications and the more recent TVA 
cement requirements helps to emphasize the passing of 
this time-honored testing instrument. Modern practice 
calls for the fineness of cement to be measured in terms 
of surface area per gram, which is a true expression of 
fineness, and not by the mere arbitrary rule of the per- 
missible per cent of maximum size of particles. The 
refinement is roughly comparable to the parallel advance 
in the technical classification of sand, which was the only 
means of defining aggregate passing the one-quarter inch 
screen until the development of the more exact term of 
fineness-modulus. Similarly, cement need no longer be 
gaged by the crude scale of the sieve but can be defined 
in surface area, which is a correct measure of its essential 
characteristic. Among cement technicians the era of the 
200-mesh sieve has already passed, or at least is rapidly 
passing, and it is important that the engineer become 
acquainted with the expression “surface area per gram,” 
know its significance and be able to use it intelligently. 


A Financial Obligation 


An ImportTANT SERVICE to construction is being slowed 
down and may suffer actual curtailment by the indiffer- 
ent support by contractors of the Bureau of Contract 
Information. Inspired by the need for an agency to 
establish verified records of contractors and under the 
urging of organized contractors, this bureau has built 
itself to magnificent proportions by the financial support 
of a single element of the construction industry. Other 
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elements equally served have not contributed. At a tin 
therefore, when federal and other public contracti: . 
agents and independently practicing engineers and arc! 
tects are making numerous calls for contractors’ recor: . 
these calls are subject to delayed answers because of t' ¢ 
shortage of men and money at the recording and repo::- 
ing agency. The contracting agent and the contract. + 
desirous of having responsibility established are equa’| 
delayed in their negotiations when promptness meaiis 
business secured and idle men put at work. The respo: 
sibility rests squarely on the contractor and material, 
and equipment producer who has neglected to perforn 
his financial duty. He should speedily remedy his negk 
both for the advancement of stability in his industry an 
for the benefit of his personal business. 


c - = 


Psychologic Safety Factor 


ConsIDERATIONS of public peace-of-mind or the effect 
of massed non-technical opinion occasionally necessitate 
modification of the strict technical requirements for engi- 
neering works. A good example is the present earthti|| 
that has been placed against the downstream face of the 
Mulholland Dam, as outlined on another page of this 
issue. Against the preponderance of expert opinion 
which held that the structure was safe, the continued 
urgings of the citizens of Hollywood who have the dam 
constantly in view in Wied Canyon above the city have 
finally resulted in adding an earth backing to the twenty- 
year-old concrete structure. Landscaping of the earth 
slope will complete the psychologic relief, although it is 
also true that consequences of failure will be minimized. 
Lay opinion is not based on a consideration of adequate 
stress-strain relations, and the weight given to uncer- 
tainties or vague possibilities often is beyond refuting 
by cold figures. Situations in which public opinion may 
prove a factor in engineering design are exceptional; 
yet unquestionably there are times, particularly in the 
case of water-storage projects, when such a situation 
must be considered a factor to be applied after the tech- 
nical requirements have been satisfied. 


Traffic Control Progress 


GRADUAL Progress is being made in centralizing traffic 
control in a state authority. The latest state to take 
action is Illinois, in which the control authority is the 
division of highways of the state’s Department of Public 
Works. This body has just issued a statement of policy, 
summarized on p. 539 of last week’s issue, which com- 
mands attention in notable particulars. The regulatory 
power extends to state roads in municipalities and em- 
braces condemnation and removal of existing contro! 
devices as well as approval and installation of new de- 
vices. Executive power is thus placed back of the 
announced policy of demanding traffic and accident 
records as proof of necessity and type of signal control. 
Here unquestionably is the strong feature of the new 
state-control policy; it postulates, first, that there must 
be proof by traffic records that some control device 1s 
needed, and second, that the form of this device shall be 
based on known composition and flow of the traffic 
streams. The effect will be to eliminate needless signals 


and to fit needed signals to traffic conditions. Both im- 
provements are much to be desired. More broadly, the 
new Illinois law marks another step in the uniformity 0! 
traffic control for which highway engineers have long 
fought. 
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Before the Profession | 
REVISED DRAFT of the engineers’ code, pre- 


sumably the final draft, has been completed and 

has gone forward to the NRA for approval. 
The outcome of more than eight months of discussion 
by the code committee, supplemented recently by sugges- 
tions invited from other engineers, it expresses well- 
matured thought on what is possible and desirable 
the way of a statute of self-government. 

While the NRA will weigh its merits as an economic 
agency in industrial rehabilitation, the code comes before 
the engineering community for judgment of its value to 
the profession. This judgment, which naturally will 
turn on the extent to which such a code can serve as a 
restoring and stabilizing force and a corrective of in- 
ternal difficulties, is in last analysis the more important, 
for the NRA will vanish but the problems of profes- 
sional relations will endure. 

Two main characteristics mark this document. First, 
it is a code for the consulting engineer and the so-called 
engineering constructor exclusively; the main body of 
the civil engineering profession is left outside. Second, 
it will do nothing to increase employment or employee 
income except indirectly through such effect as it may 
have in improving the employer’s business status. Any 
direct help to the employee must come through the 
general provisions of Chapter I of the construction code 
(of which the engineers’ code forms a part), which per- 
mits area agreements on working hours and wages to be 
formulated by representative groups of employers and 
employees. Such groups do not now exist. 

Significant features are the omission of fee stand- 
ards and minimum rates of pay, and the exclusion of 
engineering work done by contractors and industries. 
In the matter of fees and pay and in some other respects 
the code reflects the unfortunate limitations of NRA 
thinking, which, having been shaped to fit the commodity 
industries and once having declined to consider profes- 
sional codes, still appears to be incapable of recognizing 
the special situation arising where professional activities 
are involved in a coded industry. 

The fair-practice clauses are designed to guard tech- 
nical responsibility and to set a minimum for technical 
competence by limiting the delegation of authority in 
matters involving the principles of engineering only to 
engineers or to engineering assistants, as defined in the 
code. The fair-practice provisions should aid in raising 
the level of the profession’s ethics, and it might be wished 
that they could have a wider influence than is possible 
under their present restrictions to a small group. 

The proposed code is now before the court of pro- 
fessional opinion to decide whether a code is wanted and 
needed. The document is the best that a hard-working 
committee could produce through long patient labor, and 
sO expresses what the NRA system can and cannot do 
for construction engineering. If the code promises to be 
markedly helpful, the profession owes it support. But 
also, if its usefulness is small or doubtful, the profession 
should be ready to express disapproval, for the cost and 
restriction of code control are justified only if out- 
weighed by substantial benefits. 

Whichever way the balance is adjudged to turn, the 
thoughtful engineer will recognize that through the code 
a movement of segregation will be introduced into pro- 
fessional life for the first time. Heretofore, employer 
and employee have been indistinguishable:in their tech- 
nical association; now they are to be set apart into two 
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distinct classes, which in fact, for their required mutual 

bargaining, must become forn 

ing—even though ultimately 
The cohesion that up to now has marked professional 


ally organized into oppos- 
cooperating 





groups. 
existence will be weakened by this dividing influence 
Should the ultimate effect be great enough to divide also 
the profession's technical interests on the same lines as 
its economic interests, Engineering News-Record be- 
lieves that the gain to be realized through even the best 
codes would be dearly bought. 


The Winter Paving Problem 


ECENT ISSUES have given accounts of a number 
of winter concrete-paving operations undertaken 
in furtherance of federal and state activities to 

relieve unemployment. Notable success has characterized 
this unusual roadwork; the pavements have been built 
in cold and often inclement weather and, so far as pre- 
judgment can determine, without detriment to quality. 
This evidence calls for attention, but economic analysis 
needs to go beyond provisional conclusions of possibility 
and quality if winter concrete paving is to become cus- 
tomary procedure instead of occasional practice. 

The data for economic analysis are woefully scarce ; 
furthermore the issues are confused by consideration of 
the social advantage of having highway employment ex- 
tended throughout the year. Holding to the engineering 
problem, it can be asserted that if winter work is to be- 
come general practice in concrete paving: first, specifica- 
tions and inspection practices in those parts which con- 
trol details of methods and procedure have to be recast; 
and, second, means of winter construction have to be 
developed that will maintain output and not increase costs. 
The second problem is the difficult one. The concrete 
paving carried on during the past winter has done little 
to solve it. 

The assumption that temperature is the controlling 
influence in winter roadbuilding is as usual the prevail- 
ing error. Whether the work is grading or placing con- 
crete pavement slab, the greatest handicaps are storms 
and water—specifically snow and rain and the resulting 
wet ground. Counts of time lost due to rain, snow and 
wet subgrade and roads by the Bureau of Public Roads 
show in grading 3 per cent is lost during the normal 
working season and 19 per cent during off-season work. 
In concrete paving the losses are much larger, amounting 
to 54 per cent and 39 per cent. Concrete paving pro- 
duction is controlled, so far as the elements play any 
part, by intensity and frequency of precipitation and not 
by temperature. A pavement slab can be concreted, with 
very simple precautions, quite as safely in frost as in 
heat. The past winter’s paving work has again proved 
this fact conclusively. 

The major winter problem of the roadbuilder, then, 
lies in counteracting precipitation and its effects on grade 
and subgrade; and so far he has made little progress in 
its solution. Obviously the roadbuilder cannot prevent 
snow and rain; to build winter roads he must devise 
methods of diminishing their effects. Possible ways of 
solution are advance selection of winter projects where 
soil and drainage conditions are most favorable, pre- 
preparation or pre-protection of grades, planning haulage 
routes unaffected by precipitation, and housing the sub- 
grade. In respect to these possibilities past experience 
gives little help; the field is wide open for the inven- 


tiveness of the concrete roadbuilder. 
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Construction Code 
Authority Meets to 
Elect Appeals Board 


HE CONSTRUCTION CODE AU- 

THORITY meets in Washington, 
D. C., on May 4, and will elect the nine 
members of the construction appeals board 
from nominations 1.ade by the sponsors of 
the code, in addition to considering other 
important business matters. The appoint- 
ment of the disinterested chairman of the 
construction planning and adjustment board 
is expected soon; the 20 members of the 
board have already been nominated and 
accepted by the labor and industry ad- 
visory board, and await only the confir- 
mation by the Administrator when the 
chairman is appointed. 

The Administrator has sent a letter to 
every business establishment indicating that 
a special Blue Eagle has been prepared 
and may be obtained by making applica- 
tion directly to NRA. This new insignia 
is a modification of the Blue Eagle now 
in use, the word “Code” replacing the 
former slogan “We do our part” with the 
designation “Construction Industry” ap- 
pearing at the bottom. 

As heretofore, the Blue Eagle remains 
the property of the United States, and the 
right to continue to display it depends upon 
continued compliance with the code. 

A special drive is being made by NRA 
to approve the divisional chapters which 
are still pending. The chapters for plumb- 
ing contractors, kalamein division, wood 
flooring, resilient flooring, roofing and 
sheet metal division and marble contract- 
ing are complete from the standpoint of 
the deputy administrator. Other chapters 
for building granite, heating, piping and 
air conditioning contracting division, plas- 
tering and lathing, terrazzo and mosaic, 
insulation contractors and stone setting 
contractors are almost in final form. The 
professional engineer’s code committee ap- 
proved what is hoped to be the final draft 
of the professional engineer’s chapter on 
April 26, and the architect’s chapter is 
similarly nearing completion. 

sublic hearing will be held on the pro- 
posed chapter for the construction news 
services on May 8. A proposed chapter 
has been submitted by the bituminous dis- 
tributors to cover surface treatment work. 


Consultant Named for Twin City 
Sanitary District Project 


The trustees of the St. Paul-Minneapolis 
sanitary district voted, April 16, to em- 
ploy the firm of Consoer, Townsend, 
Older & Quinlan, of Chicago, as consultant 
for the $18,000,000 sewerage project. The 
consulting fee is reported to be $270,000 
as a minimum figure. Subsequent to the 
naming of the consulting firm, the Min- 
*neapolis Taxpayers Association and the 
Minneapolis Engineers Club protested the 
selection. On April 27 the contract for 


the consulting work had not been signed. 


State Public Works Bond Issue 
Rejected by Michigan Voters 


Rejection of proposed state bond issue 
for a state public works construction pro- 
gram by the voters of Michigan at a 
special election held April 30 prevents the 
state from fuller participation in the PWA 
program because of existing laws. The act 
provided for the creation of a state debt, 
the issuance of bonds and the borrowing 
of a sum up to about $38,000,000 from 
governmental agencies. It was proposed 
to provide employment for unemployed per- 
sons within the state by embarking upon 
a program of state construction of public 
works of necessary, useful and state-wide 
character. 


Hearing on First Area Agreement 
Held under Construction Code 


Developments at the first hearing on an 
area-agreement affecting wages and hours 
under the construction code held May 1 
indicate that the working out of such pacts 
will mean lengthy local negotiations involv- 
ing organizations of employers and workers. 

The first area-agreement was proposed 
by the Mason Builders Association of 
greater New York and certain locals of 
the Bricklayers, Masons and Plasterers 
International Union. When the agreement 
was brought before NRA, on Tuesday, the 
requests of the unions for immediate ap- 
proval, without modification, were chal- 
lenged by independent unions and other 
employer organizations which questioned 
the right to put an agreement into effect 
that would bind them. 

Representatives of the Federation of 
Building Trades Workmen of America and 
the American Labor Alliance, representing 
independent bricklayers’ unions, asked for 
more favorable working conditions than 
the 40-hour week and $1.50 per hour wage 
proposed. 

The Mason Contractors Association of 
the United States and its New York City 
branch, the Associated Brick Mason Con- 
tractors of Greater New York attacked 
the right of the Mason Builders Associ- 
ation to negotiate the agreement, on the 
ground that the latter organization is com- 
posed of general contractors and is not 
exclusively a brickwork contractors group 
as is claimed. Contractors’ organizations 
from Nassau and Suffolk counties on Long 
Island protested extending the agreement 
to cover their localities. 

Objection by the general contractors code 
authority to having such an agreement 
cover heavy construction or highway work 
appeared to impress the NRA representa- 
tives. This exclusion may also be ex- 
tended to street railway work. 

R. E. Doherty, assistant deputy adminis- 
trator in charge of the hearing held, how- 
ever, that the question of the “truly repre- 
sentative” character of the parties request- 
ing the agreement made no particular dif- 
ference for when the proposed agreement 
is approved by the President it will not be 
in the form of an agreement between two 
parties, but a type of regional code. 


= 


Engineers’ Code 
Reconsidered and 
Again Revised 


EVISIONS have been made in 

code for the engineering division 
the construction industry to incorpor 
suggestions received following publicat: 
of the March 22 draft as well as ideas : 
sulting from informal conferences wi 
NRA officials. The new draft, dated Ap 
26, is not essentially different from 
previous one but has some changes 
phraseology, minor rearrangements, a: 
there have been paragraphs and provisi 
added as required by the NRA or exe 
tive orders. The new revised draft | 
again been sent out by the code committ 
to the local sections of the American S 
ciety of Civil Engineers and other inte: 
ested groups. 

The draft of March 22 was abstract 
in ENR April 5, 1934, p. 452. In the fo! 
lowing abstract of the new draft, Artic’ 
1, which includes all of the definitions 
quoted in full; changes and revisions 
the remainder of the draft are abstracted 

ArticLE I—DEFINITIONS 

Section 1. (a) For the purpose of thi; 
code the term “Engineering Division 
the Construction Industry,” hereinafter 
referred to as the “engineering divisio: 
or “this division” and the term “eng 
neering services,” shall include the of 
to provide, or the providing of, enginec: 
ing service, in general such as investig:- 
tion, studies, surveying, planning, desig 
supervision, inspection, engineering tes! 
ing, or laboratory analysis for the con- 
struction or anticipated construction 
any private or public buildings, structure- 
or works, or construction accessor 
thereto, where such service involves a 
knowledge of engineering laws, formula 
and practice, and a knowledge of th 
physical properties of the materials o/ 
construction and methods of installation, 
and limited to the following methods o: 
practice or such methods as may be later 
added by amendment. 

(b) “PROFESSIONAL ENGI- 
NEERING METHOD” shall include : 
the providing or undertaking to provide 3 
and be responsible for any of the engi i 
neering services defined in this sectio: 
where such services do not include con- i 
structor or contractor performance or re- ‘ 
sponsibility. This method may includ j 
correlating and supervising constructio 
and installation. a 

(c) “ENGINEER - CONSTRUC- Li 
TION METHOD” shall include the 
providing or undertaking to provide ani 
be responsible for any of the engineerin: 
services defined in this section when 
combined with constructor or contractor 
performance or responsibility. 

(d) The definition in paragraphs (a) 

(b) and (c) of this section shall no’ 
include engineering services necessaril 
adjunctive to the manufacture, sale, in 
stallation or construction of patented de 
(Continued on p. 582) 
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Triborough Bridge 
Redesign Work 
Nearing Completion 


OME time this month, according to 

present plans, steel erection will begin 
on the towers and cable bents of the 1,380- 
ft. suspension span which comprises the 
East River crossing of the Triborough 
Bridge at New York. Contract for fab- 
rication and erection of these towers was 
awarded last fall but delays in meeting 
eligibility rules for the PWA loan together 
with delays occasioned by reorganizing the 
engineering staff of the Triborough Bridge 
Authority and by redesigning the project 
so that it could be built within the funds 
available caused postponement of this 
work until now. The redesign, being 
made under the direction of Allston Dana, 
is now practically complete, and tower 
plans are being released to the fabricator 
as fast as they are approved by O. H. 
Ammann, chief engineer of the Authority 
and by the PWA engineers. 

Instead of two decks and four 208 in. 
cables, as given in the original design, the 
East River crossing will consist of a 
single deck providing two 42-ft. concrete 
roadways and will have only two 208 in. 
cables. Two stiffening trusses, 98 ft. cen- 
ter to center, instead of the four originally 
planned for will be used. The anchorages 
are already completed for four cables, but 
the new design utilizes* them without es- 
sential structural change, merely abandon- 
iny the two center groups of cable connec- 
tions. The finished shape of the anchor- 
age blocks will differ considerably from 
that first proposed and they will not be 
faced with granite as contemplated in the 
original design. Adjacent to the anchcr- 
ages the first design made provision for 
concrete arch approach spans; these have 
been changed to steel plate girders on con- 
crete piers. 

The design change that is most obvious 
occurs in the towers. These were origi- 
nally four-leg structures with two panels 
of X-bracing below deck and a portal strut 
and pointed arches above deck. As re- 
designed the towers have only two legs, 
braced below the deck with a parallel- 
chord truss strut and above deck by two 
similar struts, one comprising the portal 
and one tying the tower tops together. 
The towers are about 300 ft. high above 
the water in Hell Gate. 


Detroit Refunds $280,000,000 


Debt with 30-Year Term Bonds 
The refunding of $280,000,000 of city 


bonds and notes of Detroit, Mich., which 
were to mature during the 10-year period 


from 1933 to 1943 has been concluded 
and declared operative by the Detroit 
Bondholders Committee, New York. 


Similar action by the city council had 
been taken previously. This refunding pro- 
gram is considered to be the largest re- 
funding plan in the history of municipal 
financing. 

At the outset it was believed that Con- 
gressional action would be necessary to 
prevent minority bondholders from insti- 
tuting proceedings against the city which 
would have forced the treasurer to allot 
tax money to meet original bond maturities, 
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but nine months of work on the part of 
the committee and city officials resulted 
in the depositing of 923 per cent of the 
bonds and notes which was considered sufh- 


cient to put the plan in effect. City offi- 
cials estimate that from 97 to 98 per cent 
of the bonds affected by the plan will be 
on deposit shortly. The remaining bond- 
holders can legally protest the plan but 
officials are confident, according to reports, 
that the courts would rule against them 
under present conditions. 

The funding of this debt with 30-year 
term bonds maturing in 1963 will make 
possible the reduction of debt charges dur- 
ing the next five years and city officials 
are hopeful that the result will bring sub- 
stantial relief to taxpayers. 


Hearings Continue 
on La Follette 
Public Works Bill 


URTHER TESTIMONY backing the 

$10,000,000,000 public works bill spon- 
sored by Senator La Follette has been in- 
troduced in Senate sub-committee hearings 
held on this proposed legislation. Hearty 
endorsement of the bill was given by civic 
officials of large mid-western municipalities 
during the last week. 

Arthur W. Brandt, Association of State 
Highway Officials, pointed out the con- 
tinuing need for highway construction, and 
stated that at least $2,000,000,000 could be 
placed under contract without difficulty on 
projects of “highest merit.” He pointed 
out that in the past entirely too much 
emphasis had been placed on the amount 
of employment afforded directly at the site 
of the work, and that the employment pro- 
duced in the manufacturing of materials 
and equipment and transportation had not 
been sufficiently stressed. According to 
Edward Fishwick, national committee, 
American Water Works Association, the 
survey made by the association showed that 
$1,200,000,000 of waterworks and sewerage 
projects were needed throughout the coun 
try. He stated that the present PWA fi- 
nancing will take care of about $200,000,000 
of this estimated work. 

George T Walbridge, representative of 
Governor Comstock of Michigan, told the 
committee that at the present time 23 per 
cent of the population of Michigan is on 
direct relief rolls, and declared that this 
situation is representative of the rest of 
the country. He contended that public 
works construction is the only means of 
providing norma: jobs for the unemployed, 
and stated that there is $289,000,000 of 
construction work in the state, which is 
vitally needed at present. 

Malcolm Pirnie, former NRA deputy ad- 
ministrator, and president of the American 
Water Works Association, asked for a con- 
tinuing PWA program to be authorized 
at once. Mr. Pirnie could see no private 
construct’: = possibilities before 1937, be- 
cause of '..e present lack of incentive. He 
held that a public works program of about 


$3,000,000,000 a year for the next three- 


years was justified to permit industry to 
take the long view requested by President 
Roosevelt, and stated that such a program 
would permit investment in new construc- 
tion machinery which would not be feasible 
for a one-year program. 





PWA Rescinds Award 
on Project Blocked 
by Local Dispute 


ETERMINED that local disputes will 

not be permitted to block the flow of 
public works funds into the hands of labor 
and industry, on qualified construction proj- 
ects, the PWA has announced the 
sion of five allotments totaling $190,698, 
which had been awarded to the board of 
education of McDowell County, N. C., 
school construction. These five allotments 
were made on December 26, and bond 
contracts were sent out on January 26. 

According to state law, these contracts 
had to be signed by the board of county 
commissioners, as well as the board of edu- 
cation. The commissioners have refused 
to sign the contract agreement in spite of 
repeated appeals by the PWA._ Reports 
reaching the PWA indicate that the county 
board has refused to sign the agreement 
because it was displeased with the ap- 
pointment of the county school superin- 
tendent made by the board of education 
The resulting delay and evidence of local 
dispute blocking this project resulted in the 
cancellation of the award. 

Administrator Ickes has announced the 
further rescission of 21 previously awarded 
non-federal allotments totaling $1,840,000 
This money has already been re-allotted 
to other projects. The largest single loan 
and grant rescinded in this group was the 
$650,000 award to the Washington Sani- 
tary Commission of Hyattsville, Md., for 


rescis- 


for 


waterworks and sewer construction. <A 
$307,630 loan and grant to Sheboygan, 
Wis., for school construction, was also 
cancelled. The rest of the 19 projects 


were small. 

Increases in seven previously awarded 
non-federal PWA allotments, and reduc- 
tions in 11 others, combined with the chang- 
ing of six loan and grant allotments to 
grants has resulted in effecting a net in- 
crease of $1,121,439 of available PWA 
money, which has already been re-allotted. 
The outstanding individual projects in this 
readjustment of PWA financing was a 
$299,000 loan and grant to Sioux City, Iowa. 
for school construction, which has been 
reduced to $141,000 becatise of the dis- 
trict’s ability to sell $258,000 of its bonds 
in the open market. 

Allotment of $10,000 to the Bureau of 
Reclamation for financing a survey of the 
Umatilla River, Ore., has been announced 
by the PWA. The survey is to determine 
feasibility of storage on the river for irri- 
gation and flood control, and the PWA al- 
lotment will be matched by money raised 
by Pendleton, Ore., and Umatilla County. 
An allotment of $48,000 to the Navy De- 
partment has been made by the PWA to 
permit dredging operations in the Hudson 
River, which will allow the airplane car- 
riers of the Navy to dock at New York. 


Conference on the Use of Models 
Planned at Cornell in June 


A conference covering the use of models 
in research, in design and teaching will be 
held June 19-21 at Cornell University, 
Ithaca, N. Y., under the auspices of the 
Society for the Promction of Engineering 
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Education. Three sessions will cover the 
use of models in the materials and struc- 
tural fields; these are being planned by 
E. K. Timby of Princeton University. 
Three similar sessions covering the hy- 
draulic and sanitary fields are being planned 
by Fred W. Slantz, Lafayette College, 
K. C. Reynolds of M.I.T., and Lieut. Her- 
bert D. Vogel, of the Waterways Experi- 
ment Station, Vicksburg. George E. Large 
and Ralph W. Powell, of Ohio State Uni- 
versity, are arranging for a group of model 
exhibits. 

All those attending the conference will 
be housed in dormitories at the university. 
Reservations are under the supervision of a 
Cornell committee consisting of E. N. Bur- 
rows, E. W. Schoder and H. H. Scofield. 
Fred L. Plummer, Case School of Applied 
Science, Cleveland, is general chairman for 
the conference. 


Highway Bill for $450,000,000 
Approved by House Committee 


A bill authorizing a $400,000,000 appro- 
priation for highways and $50,000,000 for 
roads in parks, forests, and on the public 
domain has been approved by the rules 
committee of the House of Representatives. 
Two hours debate is to be allowed and the 
bill may be amended under the five-minute 
rule. Indications are that the measure will 
be taken up on the floor early next week. 

This bill sets aside indefinitely the limi- 
tations on construction through cities and 
towns and the maximum amount that can 
be expended per mile. It postpones 
any further payment on account of previous 
advances to states of highway funds. The 
present bill is a direct grant to the states as 
aid in providing employment. 

In removing restrictions against work 
through cities the bill corresponds to the 
provisions of the Recovery Act. 


also 





“THOUSAND-SHOT ROCK"’ on a Cali- 
fornia mountain highway entrance to Gen- 
eral Grant National Park was named 
because of the care taken to blast the 


roadway through the boulder without de- 
stroying its scenic value. 
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Washington Notes 


By Paul Wooton 


Washington Correspondent 


Refinancing of insolvent municipalities is 
provided for in a bill passed by the Senate 
on May 1. The bill in a similar form has 
already passed the House. It sets up ma- 
chinery whereby any town, county o¢ city, 
if it becomes insolvent within the next two 
years, may, with the consent of holders of 
51 per cent of its securities, file in court a 
plan of settlement approved by the same 
percentage of its creditors. If the court ap- 
proves of the plan it may order its execu- 
tion provided the approval of two-thirds of 
each class of security holders is obtained. 
Somewhat different approval conditions 
are included in the House bill. 

The Administration is trying to launch 
its housing program without resorting to 
legislative enactment if the legal obstacles 
can be overcome by modification. The 
legal points involved in insuring credit for 
home repair and home building have been 
referred to the attorney general. Redis- 
counting, under the. plan, would be 
through the agency of the RFC. 


Penalties for “kick-backs” 


Legislation imposing heavy penalties 
upon contractors on federal projects found 
guilty of forcing employees to return part 
of their wages was approved by the Sen- 
ate.. A fine of $5,000, or imprisonment 
for five years, or both, would be inflicted. 
The Senate judiciary committee said it 
had been a common practice for contractors 
to pay prevailing wages and then force 
the employee to return part. 

Endorsed by the Administration, a bill 
to reimburse government contractors forced 
to meet increased costs under NRA codes 
was favorably reported this week to the 
House judiciary committee. A board cre- 
ated by the President would have author- 
ity to afford relief to contractors who 
obtained government awards prior to Aug. 
10, 1933, and, by complying with code re- 
quirements, sustained increased operating 
costs. 


Truck tax protested 


Protests by private truck owners against 
“taxation without representation” was fol- 
lowed by an NRA order this week staying 
indefinitely the registration of “not-for- 
hire” vehicles for a fee of 90c. With more 
than 1 million private trucks on the road, 
the fee is a large consideration but the 
basic opposition results from the appre- 
hension that the regulation which the truck- 
ing code imposes on “for-hire’’ operators 
will gradually spread to private operation. 

The outcome of NRA’s desire to regi- 
ment all trucks will be decided at confer- 
ences with the code authorities of the oil, 
grocery, and other industries under which 
“not-for-hire” operation is controlled. In 
the meantime the trucking code authority 
will be permitted to proceed with collect- 
ing a $3 assessment against approximately 
500,000 for-hire trucks to cover the cost 
of code administration. 


Tidal power disapproved 


The PWA board of review has disap- 
proved the application for $47,000,000 for 
the proposed tidal power project at Passa- 
maquoddy, Maine, on the ground that it is 
not economically justified at the present 
time. 


Carl A. Bock Appointed 
TVA Assistant Chief Engineer 


Carl A. Bock has been appointed as 
ant chief engineer of the Tennessee Va 
Authority, and will be in general charg 
all engineering activity. Arthur E. \ 
gan, chairman of the TVA, is chief « 
neer, having been so designated by FP: 
dent Roosevelt. 





Carl A. Bock 


Mr. Bock has been with the TVA since 
its inception, being the first member of t 
staff appointed by the board after its c 
ation. He served first as co-ordinat 
then secretary, and recently has been dir: 
tor of engineering and geology in char 
of engineering planning and design a: 
geological investigations. 

Mr. Bock graduated from Cornell C.!- 
lege in 1906, and worked for several years 
on railroad location and construction. |) 
1912 he joined the Morgan Engineerinyz 
Co., Memphis, Tenn., and since — that 
time has been engaged continuously 
water control engineering. He occu 
pied responsible positions in the planninz 
and building of the Miami flood contr.! 
project in Ohio, and the Pueblo conser 
ancy project in Colorado. For years | 
has been an advocate of comprehensive 
coordinated planning for the development 
and utilization of wate: resources by drain- 
age areas as working units. 

Sherman M. Woodward, who has beet 
acting in the capacity of engineering con- 
sultant for the TVA, has been appointed 
assistant to Mr. Bock. The general eng 
neering and geology division will continue 
to operate under the direction of Mr. Bock 


Records of Mississippi River 
Hydrology To Be Centralized 


An office has been established in St. Lou 
by the U. S. Geological Survey which w:!! 
serve as a clearing house for all stream 
flow records and sstatistics collected « 
the Mississippi River and its tributaric 
This office will centralize all data collect 
by the various federal agencies and w 
also keep on file all published records re- 
lating to stream flow in the Mississip) 
Valley. 
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Burlington Light-Weight Train 


Is Second Put Into Rail Service 


HE second articulated train of light- 

weight construction to be built in this 
country was completed recently at Phila- 
delphia and is now on a tour of the country 
before going to the Century of Progress 
Exposition at Chicago for the summer. In 
the fall the train will be put into service 
on the 251 mile line between Kansas City, 
Mo. and Lincoln, Neb., a line where a 
4-hour service made possible by the train 
is expected to be an important factor in 
building up passenger business. 

This new Burlington train, like the one 
built earlier in the year for the Union 
Pacific System (ENR, Feb. 22, 1934) con- 
sists of three articulated units propelled 
by an oil-electric engine in the. forward 
car. Its total. length is 197 ft. and the 


three units are carried on four 4-wheel 
trucks of conventional type except that 
rubber is used extensively -to insulate the 
trucks against sound transmission. The 
total weight is 195,000 Ib. 

The general arrangement of the interior 
if the train is shown in the accompanying 
drawing. The passenger capacity is 72 as 
compared with 116 on the Union Pacific 
train, the Burlington train having more 
space for baggage and express, estimated 
it 50,000 Ib. 

Both trains are of light-weight construc- 
tion, the Union Pacific train being of ex- 
truded aluminum-alloy shapes and plates 


THE THREE UNITS of the new light- 
weight Burlington train contain the oil- 
electric engine, mail, baggage and express 
compartments, and accommodation for 72 
Passengers. 


Diesel 
engine. 


vingine 
¢ compartment 








A ——, 
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cab cabinet post office 





Fish racks. 











‘5 torage fish 


while the Burlington train is of stainless 
alloy steel fabricated by “shot-welding,’ 
the structural shapes being formed from 
thin plates by the shot-welding process 
These, generally, are box sections formed 
by welding a cover plate onto deep-flanged 
channels. The stainless steel has a tensile 
strength of 150,000 Ib. per sq.in. The 
car body is nearly tubular in form. 
Exterior sheathing is of stainless steel, 
the panels between the windows being of 
metal-clad plywood. Insulation is obtained 
through the use of sheets of crinkled 
aluminum foil. The interior of the com- 
partments is finished in composition 
board. The floors are of cork tile except 


in the mail compartment, where a maple 
flooring is laid over the cork. 


Windows 























































































































BY STREAMLINING the new Burlington 

train the wind resistance has been reduced 

to nearly half that of a standard train 

when operating at a speed of 95 m.p.h. 

The Burlington train is designed for speeds 
up to 110 m.p.h. 


are of safety glass. Seats in the passenger 
compartments have aluminum frames. 

The power plant is oil-electric, consist- 
ing of a 600 hp. Diesel engine, built by 
the Winton Engine Corp., directly con- 
nected to a General Electric generator. 
By the use of welded steel in the engine 
and engine base the engine weight has 
been reduced to 22 lb. per hp. Traction 
motors are mounted on the forward truck. 
An auxiliary generator supplies current for 
the air-conditioning equipment, lights, con- 
trols and buffet. 

Standard Westinghouse airbrake equip- 
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and exit 


Heater... 
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Vertical Labor Union Formed in 
St. Louis Building Trades 


\ vertical labor-union organization to 
eliminate jurisdictional disputes between 
individual unions, and a similar organiza- 
tion of contractors, has been formed in 
St. Louis and the plan has been submitted 
to the Department of Labor, the PWA, 
the National Labor Board and other ad- 
ministrative divisions at Washington, 
D. C., as a model for other communities 
to follow. 

The vertical union in St. Louis is here 
sponsored by the Allied Building Con- 
tractors, which has 300 members. The 
contractors’ body entered into an agree- 
ment with Allied Building Crafts Union, 
which covers the St. Louis area, and at 
present embraces only building trades, but 
the plan could be used effectively in other 
industries, its proponents claim 

The Allied Building Crafts Union has 
a board of directors composed of a repre- 
sentative of each craft in the construction 
field. The contractors’ body has a similar 
board. These two boards are to cooperate 
in settling jurisdictional disputes and sim- 
ilar problems. The new vertical union has 
no connection with the American Federa- 
tion of Labor. John J. Collins, chairman 
of the Allied Building Contractors Asso- 
ciation, who has been in Washington on 
behalf of the new plan, contends that the 
American Federation of Labor has 
fied neither employes nor employers. 

The Allied Building Crafts Union con 
stitution provides that a member may 
work in any capacity for any 
from whom he can obtain employment, ex 
cept that he must qualify in one crait 
division as a skilled journeyman, work- 
man or laborer. He cannot work in his 
craft below his designation but he may 
work in any capacity in other divisions 
All members are to be paid the scale for 
the craft in which they are working, 
irrespective of the craft in which they have 
qualified. 


satis- 


employer 


ment is used, modified to meet the high- 
speed requirements of the train while still 
permitting the train to be operated in con- 
nection with standard equipment. Alu- 
minum has been used extensively in the 
airbrake system to reduce weight. 

A  forced-ventilation air-conditioning 
system is used throughout and in addition 
the train is equipped with steam heat 
from an oil-fired boiler. This heat may be 
supplied to the passenger compartments di- 
rectly through copper coils or indirectly 
through the air supply in the air-condition- 
ing apparatus, or both. 

The train is equipped with a small 
buffet with facilities for serving simple 
meals, either at the counter adjoining the 
buffet or removable trays at the seats. 

The train was built for the Burlington 
R.R. at the plant of the Edward G. Budd 
Mfg. Co., Philadelphia, under the direc- 
tion of Ralph Budd, president of the C. 
B. & Q. R. R. 
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Corps of Engineers Divides 
Pacific Coast Organization 


The present Pacific Coast division of the 
Corps of Engineers, U. S. Army, with 
headquarters in San Francisco, has been 
divided into a South Pacific division with 
headquarters remaining at San Francisco, 
and a North Pacific division with new 
divisional headquarters established at Port- 
land, Ore. Lieut.-Col. Thomas M. Robins, 
for several years-division engineer of the 
Pacific Division, San Francisco,, will be 
division engineer of the newly established 
North Pacific division with headquarters 
at Portland, Ore., effective about June 25. 

Col. Thomas H. Jackson, at present 
South Atlantic division engineer, will be 
the new division engineer for the South 
Pacific division, San Francisco, effective 
about July 1. The previous order assigning 
Col. Jackson to relieve Col. Hoffman as 
North Atiantic division engineer, New 
York, has been revoked. Col. James A. 
Woodruff, district engineer, Philadelphia, 
will succeed Col. Hoffman as North Atlan- 
tic division engineer, effective June 25. 


Engineers’ Code 


(Continued from page 578) 


vices or specialized processes or engineer- 
ing design necessarily adjunctive to and 
predicated upon the use of particular 
processes or particular equipment or 
combinations of the same; nor shall this 
definition include the engineering serv- 
ices necessarily adjunctive to the opera- 
tions of a contractor in the peformance 
of the work called for by engineering 
plans and specifications. 


The present draft recognizes that the 
functions of an architect and of a land- 
scape architect normally involve certain 
Operations which are included in the defi- 
nition of engineering services, to an extent 
limited by the normal training and expe- 
rience broadly characteristic of these pro- 
fessions. However, an architect or land- 
scape architect, according to the code, when 
exercising such functions is not intended 
to be considered and shall not be considered 
a member of the division as defined by 
Article 1. 

Any failure of a member of the divi- 
sion to pay the registration fee (as de- 
scribed in the previous abstract) within 
30 days after the receipt of notice will 
constitute a code violation provided that 
the Administrator has approved an item- 
ized budget of expenses of the Engineers’ 
Code Authority, and provided that no pro- 
test against such fee has been filed by 
the member within 15 days after date of 
notice. The funds collected from these 
fees shall be used to defray the expenses 
of the Engineers’ Code Authority, and 
this division’s proportionate share of the 
expenses of the Construction Code Au- 
thority, in accordance with a budget of 
expenses approved by the Administrator. 

A new paragraph in the revised draft 
provides that “No member of this divi- 
sion shall accept an invitation to submit 
a proposal for his services where such 
invitation has been issued by advertise- 
ment, or by any other method which in- 
dicates that price will be a principal basis 
for selection, except as otherwise required 
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SOCIETY CALENDAR 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, Atlantic City, N. J., June 
25-29, 1934. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Vancouver, 
B. C., Canada, July 11-14. 


AMERICAN WATER WORKS ASSOCTIA- 
TION, annual convention, New York, 
June 4-8, 1934. 


INTERNATIONAL CITY MANAGERS’ 
ASSOCIATION, annual conference, St. 
Louis, Oct. 15-17. 


SMOKE PREVENTION ASSOCIATION, 
annual convention, June 19-22, Buffalo, 


aN. 


PACIFIC NORTHWEST SECTION of the 
American Water Works Association will 
meet at Eugene, Ore., May 10-12. 


BUILDING OFFICIALS CONFERENCE 
OF AMERICA at a meeting in Boston 
April 27 elected Edward W. Roemer, 
building commissioner of Boston presi- 
dent, Cliff W. Stegner, Cincinnati, first 
vice-president, James Armstrong, Yonk- 
ers, N. Y., second vice-president and 
William F. Hurd, Indianapolis, secretary. 
The 1935 convention will be held in Indi- 
anapolis. 


Daniel E. Moran Honored 
on Seventieth Birthday 


In celebration of a half century of en- 
gineering service, and his 70th birthday, 
Daniel E. Moran was tendered a congratu- 
latory dinner by about a hundred of his 
friends on April 26. During the past 50 
years Mr. Moran has been identified with 
many of the oustanding foundation jobs 
of this country and Canada and has been 
particularly concerned with building foun- 
dation problems in New York. He was 
one of the three men who established The 
Foundation Co. At present he is senior 
member of the consulting engineesing firm 
of Moran & Proctor. His response, fol- 
lowing the dinner, was “Life begins at 70.” 





by law.” It is also provided that “In all 
engineering services as defined in Article I, 
where individuals are placed in positions 
supervisory of the engineering, and/or 
positions from which the principles of 
the engineering may be dictated, such in- 
dividuals shall be engineers. Delegation 
of authority by engineers so placed shall 
be only to engineers or engineering as- 
sistants. The term “engineer” and “en- 
gineering assistant” were defined in the 
original revision and in the abstract in 
the April 5 issue, p. 453. 

The section relating to rendering service 
at less than cost has been changed to 
read: “No member of this division shall 
represent that he will provide, nor shall 
he provide, engineering services free or 
at less than cost as defined in paragraph 
(b) of this section, except that he may 
provide without charge preliminary advis- 
ory services prior to an engagement pro- 
vided the recipient of these services has 
expressed the intent to engage the mem- 
ber’s further engineering service if and 
when such further services are required 
for the anticipated construction with which 
said preliminary services are concerned. 
In the event that such further services 
are engaged, the charge shall include a 
proper charge for the preliminary advisory 
services.” 

A new article has been added incorpo- 
rating the provisions of the Recovery Act 
relating to collective bargaining but no 
provision is made for regional boards to 
handle wage matters. 





Professor Breed Made Head oi 
Civil Engineering at M.LT. 


Prof. Charles B. Breed has been .». 
pointed head of the department of c \jJ 
and sanitary engineering at the Massac’ »- 
setts Institute of Technology, after sc-.- 
ing as acting head for the past year. 
is a native of Lynn, Mass., and after gr 
uating from the Institute in 1897 ent 
the railroad field, soon becoming attached 
to the Institute’s instructional staff, 
later developing a wide consulting practice 
in addition to his educational duties. |! 
was connected with the engineering <ec- 
partments of the Boston & Maine, Boston 
& Albany, Chicago & Western Indisna 
railroads and was also engaged in many 
municipal and state undertakings as co- 
sultant besides being retained by the Massa- 
chusetts water board and state harbor and 
land commission. 

He became widely known as a specialist 
in grade crossing elimination and was called 
in to investigate many bridge, dam and 
building projects, to undertake valuations, 
and appear in court and commission cases. 
Professor Breed became assistant profes- 
sor of railway and highway engineering 
at the Institute about 1907, and later was 
made head of this division of the civil en- 
gineering department. He maintained 
consulting offices in Boston for many year: 
but recently transferred these activities 
to Cambridge on account of his duties at 
the Institute. He is joint author with 
Prof. Geo. L. Hosmer of “Principles and 
Practice of Surveying” and associate edi- 
tor of the American Civil Engineers 
Pocket Book and of the American Mining 
Engineer’s Handbook, 


Personals 


FRANKLIN P. Woon, consulting engineer, 
Denver, Colo., has been appointed manager 
of the federal Subsistence Homestead 
Projects. 


Mervin O. Swanson, for the last 13 
years superintendent of public utilities 0: 
Jamestown, N. Y., has been appointed di- 
vision engineer for the Tennessee Valley 
Authority. 


Joun W. KINNEY, engineer of the P. T. 
Cox Contracting Co., New York, is en- 
gineer on the Allegheny River bridge at 
Tionesta, Pa., being built by the company 
for the Pennsylvania highway department. 


Cecrr E. Pearce, chief designing en- 
gineer for the Pasadena, Calif., water de- 
partment, in charge of design work on the 
Pine Canyon Dam, and Rosert L. Smart, 
of the same department, have resigned t 
accept positions as assistant engineers with 
the Bureau of Reclamation, Denver, 
Colo. Mr. Pearce has been connected with 
the city project, including dam and con- 
duit, since 1928, and Mr. Smart since 1932. 


Avsert S. Low has been appointed vice 
president and chief engineer of the Austin 
Co., East Cleveland, Ohio. He has been 
with the organization for 21 years and 
succeeds Harry E. Stitt, who will continue 
in the capacity of consulting engineer. 


H. L. Meyer, vice president and general 
manager of the Mason and Walsh Co 
(Silas Mason Co., New York, and Wals! 
Construction Co., Davenport, Ia.) will b: 
in charge of the construction of the diver- 
sion tunnels for the Fort Peck dam, on 
the Missouri River in Montana. 
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Obituary 


HARRY FALL, former Jamestown, N. Y., 
ilder, died April 25 in Albuquerque, 
\. M. For many years he was with the 
mes G. White Co. on construction work 
the Philippine Islands, Cuba and China. 


A. R. Cook, retired civil engineer and 
for many years connected with the en- 
gineering department of the Northern Pa- 
cific Railway, died recently in Seattle, 
Wash., age 76. 


James B. McCrary, for 28 years a 
member of the engineering department of 
the Seaboard Air Line Railway, and for 
the last 16 years engineer of bridges and 
assistant engineer of bridges, died in Nor- 
folk, Va. on April 19. 


Wape CoNvERSE, member of the engi- 
neering firm of H. P. Converse Co., Boston, 
Mass., died April 27 at his home in Au- 
burndale, age 78. He was a graduate of 
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Rensselaer Polytechnic Institute in 1880, 
and after serving on the engineering staff 
of the Northern Pacific Railroad for sev- 
eral years, became superintendent of the 


eastern division. About 16 years h 
joined the Converse Co., of whicl 
brother was president, and was active in 
the construction of the Commonwealth 
Pier at Boston, the West Springfield 
bridge, and the Arlington Memorial Bridge 
at Washington, D. C. 





Merritt S. SaBIN, principal assistant 
sanitary engineer, Illinois State Depart- 
ment of Public Health, died April 21 at 
Springfield, Ill He has been with the 
department continuously since graduation 
from the University of Illinois in 1924 
and was instrumental in establishing the 
Central Illinois Water Treatment Plant 
Operators Association. 

James ALLEN, for nine years head 
the highway department of the state of 
Washington, died in Seattle, Wash., April 


20, age 63 Leaving the state highway 
service in 1925, he established the Allen 
Engineering Co., of Olympia, Wash., 
which was later changed to Allen & Govan 
Mr. Allen is credited with much of the 
pioneer development of the Washington 


tate highway system. 


Josepn A. McExroy, treasurer of the 
construction firm of McElroy & Kerwin, 
New York City, died April 28, age 
Mr. McElroy was connected with « t 
tion work on street railway and interur! 
lines, both in New York, Europe, and other 
parts of the world. He was a graduate 
f the Stevens Institute of Technology in 
1887. 





James A. Snitu, president of the Smith 


and Brennan Concrete Pile Co., St. Louis, 
and former building commissioner of that 
city, died April 26 at the age of 70 


Epmonp W. BEAsLey, general contractor 
Columbus, Ohio, died in that cit April 
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CONSTRUCTION STATISTICS OF THE WEEK 


NGINEERING AWARDS total $25,121,000, slightly over kee $500,000; highway lettings by Wisconsin for cement $990,000, 


the average week to date. 
ind private work $5,679,000. 


eovernment. 


Streets and road awards aggregate $9,806,000. 
irrigation and drainage is high due to a $2,212,000 contract for 
cement for Boulder dam, and sewerage contracts register the 
Public buildings and 
commercial buildings are low, the former at $1,673,000 and the 


high week for the year in this classification. 


latter at $778,000. 


Larger contracts for the week include a malt plant in Milwau- 


CONTRACTS 


(Thousands of Dollars) 


Weekly Average Week 
May Prev.4 May3 

1933 Weeks 1934 
Federal Government $751 $6,577 $3,088 
State and municipal 14,360 14,287 16,354 
Total public .. $15,111 $20,864 $19,442 
Total private .... 4,438 4,434 5,679 





Week's total ....$19,549 $25,298 $25,121 
Cumulative to date: - 
ISBR Sian $317,327 eee $429,359 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 














Week Cumu- 
1934 May 3 lative 
State and municipal.... $4,202 $108,177 
PWA allotments, S&M.. —2,604 189,57 
Corporate issues . ; 213 13,582 
PWA allotments, private 4,350 49,481 
Total, Non-Federal... $6,161 360,818 
PWA allotments Federal 
Constr. as sont asks 108 49,415 
Total new capital.... $6,269- $410,233 
Cumulative to date: 
1933... .. $75,781 Os as ss $360,818 
Rescinded or reduced allotments 
(from 1933 PWA totals)........ $43,323 


NOTE: These figures include private bonds, 
ind stocks sold for productive purposes; 
tate and municipal bonds for construction; 
PWA loans and grants to states and munic- 
palities, including the special highway 
funds; PWA private loans, and allotments 
for Federal construction. 


INDEX NUMBER 
E.N.-R.-Volume 
199.61 A 1934...... 108 
195. 86 Mach 1934..... 108 
164.39 ty See 6 ce. ee 
170.18 1933(Average)... 102 
1932 (Average) 156.97 1932(Average)... 127 


1931 (Average)... 181.35 1931 (Average)... 220 
ek | | Perr 100 


E.N.-B.-Cost 
May, 1934....... 
April, 1934..... 
May, 1933.. cos 
1933 (Average) ... 


Public work totals $19,442,000 
Of the public awards $16,354,000 
is by state and municipal authorities and $3,088,000 by the federal 


Earthwork, 


elections are held 


by Virginia for bituminous material $828,000, by Nevada $469,000 
and by Georgia $663,000; and intercepting sewers in Columbus, 
Ohio, $484,000 and in Chicago $1,155,000 

New capital this week is low. 
as PWA money is released by revisions in previous allotments 
The bond market continues strong and bonds are being voted as 
Bond sales for the week at $4,202,000 are 
under the April average and below the average week to date, 
but the outlook is good for the continuation of a moderate amount 


Federal reallotments continue 


of new financing through municipal bond sales. Corporate issue 


continues low. 


CUMULATIVE CAPITAL AND 
ENGINEERING CONSTRUCTION CONTRACTS 
AS REPORTED BY E.N-R 


Millions of Dollars 


i 


PREVIOUS 4-WEEKS MOVING AVERAGE -CONSTRUCTION CONTRACTS 
AS REPORTED BY E.N-R 
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BUSINESS SIDE OF CONSTRUCTION new financing now consists entirely of 


justments of previous allotments, rescissi 
and the re-allotment of funds @ releas: 





Material Notes 


Contract Rise Continues in April— Steel prices at Pittsburgh, up f: 


$1.70 to $1.85, dominate the price n 


B d 1 Hi h C I d U for the month. Clay products prices c 
tinue unsettled, additional pricing cent: 
on Sa es 19 ef, ost nN ex Pp report increases this month, a 5, 


of the increases reported last month drop; 


: : 3 back slightly this month. Lumber pr 
| Y, Apel total $10 AWARDS for the high territory due to the Fort Peck adjustments are numerous. In New Yo: 


April total $101,192,000, an average Dam awards; the Middle Atlantic and delivered prices are slightly up, althou 
of $25,298,000 per week. This is 3} south are both ahead of last month. All the wholesale price remains stationary. 
per cent over March and 105 per cent over _ territories are ahead of last year except the | Minneapolis lumber is up; in Los Ange! 
. April, 1933, on dollar volume. The volume far west. prices of the smaller sizes are up, wi 


index, which rises only to 109 due to the ; the heavy construction timbers are dow 
Ee 5 ae ee eo New Capital 7 ; - c 
increase in the cost index, is 68 per cent in Baltimore lumber is generally highe: 












over last year. Public work accounts for The second week in April scored the in Birmingham, lower. Other prices ar: 
$83,455,000, or 82 per cent of the April highest municipal bond sales for new pro- generally fairly steady. 

total, slightly more than the year’s average ductive capital in more than a year. Even Cement—Portland cement production ; 
to date of 80 per cent. without this record week the average of | March was 5,257,000 bbl. and shipment. 






Highways, public buildings and unclassi- municipal bond sales per week at $7,040,000 4,618,000 bbl. This is an increase of 427 
fied federal work (including Fort Peck is well above the previous high for the per cent and 31.6 per cent respective! 
Dam contracts) make the principal contri- year, $6,156,000. The April average, in- over March, 1933. For the first quarte: 










. bution to this gain in volume. Both indus- cluding the record week, is $12,155,000. production is 40.2 per cent and shipments 
trial and commercial buildings dropped be- With the strong bond market continuing, 36.9 per cent ahead of last year. In March 
low last year. the movement to transfer PWA loans and the ratio of production to capacity was 


Geographically, west of the Mississippi is grants to grants only also continues. PWA 23 per cent compared with 20.2 per cent 





ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN APRIL, 1934 
Four Weeks—Thousands of Dollars (000 Omitted) 
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New Middle Middle West of Far April -—Four Months— = Apri! 
England Atlantic South West Mississippi West 1934 1934 1933 1934 
Public Works 
IPO s a4 dade oe ea ehoke cnesaneeeee 115 675 16 1,011 867 369 3,053 16,219 31,099 185 
OED soo nes 600566 eeen cans eseuceseosses 392 2,407 559 921 858 5 5,142 15,878 5,894 38 
DEIR. 5 o's nec uds's cece vevcessnecene 759 637 355 1,971 3,358 1,057 8,137 34,194 10,463 35 
Earthwork and waterways..............+e6. 346 358 2,521 1,529 1,010 1,469 7,233 39,174 19,931 203 
RR OONOE, ons 500050 cccdcvcesiedexs 1,242 4,385 5,860 5,908 8,398 4,061 29,854 125,942 57,641 99 
OES... io cc-cuNob0cetuacsecs ens 856 6,120 1,577 1,015 8,499 468 18,535 67,133 49,465 ; 
CES cc ccsaboeesinsedsbanes 133 1,507 697 61 8,490 613 11,501 24,000 2,956 615 
Nas coachtas ein tadcenhvwen 3,843 16,089 11,585 12,416 31,480 8.042 83,455 322,540 177,449 1,175 
Federal gov't (included in other classifications) 591 2,221 4,591 1,949 12,795 2,197 24,344 90,252 49,114 es 
Private 
Bridigen, Private... ..ccccese oc newerehenn 25 657 35 saa ah aia 717 2,583 2,981 ; 
SS MIM < .. cictansenecedbecess 704 2,552 300 1,128 284 739 5,707 35,798 33,779 200 
Buildings, commercial..............+++2 0+: 185 2.042 501 105 1,486 470 4,789 23,233 36,897 i 
SP NN SUUUND sa ovo 60-5:00056565 0500568 1,107 2,649 370 2,247 13 138 6,524 20,084 12,126 60 
TP .. ca.otuecdbesseusicuse 2,021 7,900 1,206 3,480 1,783 1,347 17,737 81,698 85,783 260 
April, 1934 (4 weeks)............. ea 5,864 23,989 12,791 15,896 33,263 9,389 101,192 eer ads 1,435 
March, 1934 (5 weeks)..... as 7,157 29,238 12,887 31,364 27,915 13,643 122,204 aoe aes 6,074 
April, 1933 (4 weeks). 2,400 16,747 5,571 5,243 9,052 10,378 49,391 cat Some 5,666 
Four months, 1934......... awe oe 25,969 87,018 53,542 76,489 106,482 54,738 Sade 404,238 me a 9,266 
SS rrr 13,577 93,950 27,269 29,526 38,707 60,203 ata aed 263,232 8,295 
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in February and 16.1 per cent a year ago. 

Steel—The operating rate of steel com- 
panies having 98.1 per cent of the steel 
capacity of the industry was up to 54.0 
per cent for the week ending April 22. 
March bookings of fabricated structural 
steel reported by the American Institute 
of Steel Construction, representing 83 per 
cent of the industry, showed a marked 
increase over previous months this year, 
13 per cent over January and 40 per cent 
over February. Shipments for March were 
11 per cent and 36 per cent over January 
and February respectively, but 10 per cent 
less than shipments in March, 1933. Ton- 
nage ahead for future fabrication shows 
an increase of 9 per cent over a year ago. 

Lumber—Lumber orders received at the 
sawmills during the first quarter of 1934 
were 3 per cent above production, and 
shipments were 7 per cent below produc- 
tion, according to the National Lumber 
Manufacturers Association. Production was 
58 per cent ahead of the first quarter of 1933, 
shipments 23 per cent heavier, and orders 
29 per cent greater. For the week ending 
April 14, production was heavier than dur- 
ing any week since last August. New 
business received was slightly below the 
preceding six weeks’ average. 


Labor 


Employment in the production of six 
major construction materials as reported 
by the Federal Stabilization Board in- 
creased in March to 40.9 compared with 
39.6 in February and 30.1 a year ago. 
Adjusted for seasonal trends these figures 
are 42.1, 41.9 and 31.0 respectively. The 
Bureau of Labor Statistics, U. S. Depart- 
ment of Labor, reports employment in Feb- 
ruary on building construction 10 per cent 
below January. This covers public and 
private building construction in 34 states 
and the District of Columbia not aided 
by public-works funds and not including 
roads, bridges and other engineering struc- 
tures. 

The common labor wage average is the 
same as reported the first of April. Skilled 
labor, however, increased from an average 
of $1.0841 for three trades to $1.1008. The 
largest increase was in the iron workers’ 
average, from $1.1216 in April to $1.1541 
this month. Bricklayers were next, from 
$1.1450 to $1.1613. The carpenters’ aver- 
age increased only slightly, from $0.9856 
to $0.9869. 
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Negotiations for wage adjustments are 
proceeding in many parts of the country. 
At Rochester the masons, now getting 
$1.12 an hour, are negotiating for $1.50, 
while the contractors are said to be willing 
to grant $1.20. A mediator is expected to 
be appointed. Carpenters, now receiving 
90c. an hour, have asked for a meeting 
with contractors in the “expectation” of 
increasing this to $1.20. At Buffalo, Booth 
& Flynn, contractors on the substructure 
of the two Grand Island bridges, agreed to 
operate a closed shop following a two-day 
strike by carpenters, hoisting engineers and 
iron workers. The working schedule of 
five 6-hour days and the wage schedule 
are not affected. At Seattle, a basic wage 
rate of $1.50 an hour for mechanics and 
$1 for laborers was decided upon by the 
state conference of building trades. At 
Cincinnati, effective May 1, bricklayers’ 
wages increased from $1.25 to $1.374. In 
Dallas the highway commission voted in- 
creases in wages for three classes of skilled 
labor—iron workers from $0.75 to $1 per 
hour, carpenters the same and painters, 
from $0.70 to $0.75. Common labor was 
fixed at $0.30. 

At St. Louis, union carpenters are work- 
ing on a 4-day, 32-hour week basis to 
spread available employment. The _ base 
wage of $1.25 an hour continues and con- 
tractors continue to operate on a 40-hour 
week. At Philadelphia and Harrisburg 
the local works division retained the CWA 
scale for common labor—50c. per hour— 
and established a maximum work-week of 
24 hours. Skilled wages range as high 
as $1.50 per hour. In Ohio, scattered 
FERA “strikes” were reported protesting 
against 35c. per hour for common labor, 
and the wage was increased to 40c. and 
union scales for skilled workers. Strikes 
reported during the month include a car- 
penter strike called April 19 on the new 
St. Louis Star-Times Building when the 
contractors gave the job of laying mastic 
flooring to cement finishers instead of car- 
penters. In Washington, plasterers claimed 
half the job, and bricklayers all of the 
work of placing stone that was cast on the 
job by casters belonging to the Operative 
Plasterers’ and Cement Finishers’ Union. 
An effort to settle the dispute by a spe- 
cial committee from the Washington Build- 
ing Trades Council failed, and the matter 
is being negotiated by international officers 
of the two unions. In Kansas City union 
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carpenters and reinforced steel workers ot 
the M.-K.-T. viaduct have been ordered 
from their jobs because non-union men are 
employed on the work. This is a PWA 
project, and the contractors report that 
workmen are sent to them from the tederal 
re-employment office and that they have no 
discretion in the employment of men. In 
Washington a strike of union carpenters 
was threatened for May 1, which would ti 
up work on all federal buildings and other 
union jobs throughout the city The car 
penters want an increase from $1 to $1.37 
an hour and a 6-hour instead of an 8-hour 
day. Until April 14, 1933, under a union 
contract, carpenters in the District of Col 
umbia received $11 a day. This contract 
was superseded by another setting the wage 
at $8. This agreement, the carpenters al 
lege, was entered into fraudulently. On 
Sept. 30, 1933, the Assistant Secretary of 
the Treasury asked the Secretary of Labor 
to determine, in accordance with the Davis 
Bacon law, the prevailing rate of wages 
for carpenters, and this was found to be 
$8 as set in the agreement. Secretary Per 
kins stated, “I was forced by the law to 
reach this decision regardless of what I 
might have found concerning the contract 
which brought the rate down to that level, 
for the Davis-Bacon law places upon me 
the duty of determining what the actual 
prevailing rate is, without regard to the 
reasons which may have caused it to pre 
vail.” 


ENR Cost and Volume Index 


The Engineering News-Record Construc 
tion Cost Index for May is 199.61, an 
increase of 1.9% over March. This is due 
to the increase in the price of structural 
steel. 

The Engineering News-Record Volume 
Index for April is 109, an increase of .9% 
over March. 


INDEX NUMBER 


E.N.-B.-Cost E.N.-BR.-Volume 

May, 1934....... 199.61 April,1934...... 109 

Agee, 1994... 195.86 March, 1934.... 108 
ay Wisk <62 164.39 April, 1933..... 65 

1933 (Average)... 170.18 1933 (Average)... 102 

1932 (Average)... 156.97 1932(Average)... 127 

1931 (Average)... 181.35 1931 (Average)... 220 

1913 (Average)............... 100 


















TE.N-R. VOLUME INDEX | 






586 ENGINEERING News-Recorp, May 3, 1934 








CURRENT PRICES OF CONSTRUCTION MATERIALS 


CEMENT, AGGREGATES AND READY-MIXED CONCRETE 


PORTLAND CEMENT— —SAND AND GRAVEL—. CRUSHED STONE CRUSHED SLAG CONCRETE 
Per bbl., earload lots, f.o.b. Per ton, carload lots, f.o.b. city Per ton, carload Per ton, carload Ready Mixed 




















city, including cost of bags Gravel, Gravel, lots, f.o.b. city lots, f.o.b. plant 1:2:4, 50c.y. or 

Cloth Paper 1} in. fin. Sand 1} in. Zin. 1} in. Zin. more, delivered 

Bags* Bags Bulk 
Recs atenéeeeeendnbene $2.79 $2.54 $2.34 $2.31 $2.31 $1.64 $1.69 $1.92 $1.69 $1.69 $9.00 
ods as kcak vatawens sé 2.66 2.41 2.21 1. 80f 2.00f 1.25t 1.90% 2.003 2.25 2.25 7.75 
IED 5 caw sowie sew ‘ 2.55 2.30 2.10 1.75 1.75 Dae Bee en apace .90 1.15 5.20 
Boston g : 2.72 2.47 2.27 1.50 1.50 1.10 1.50 i a ea he leis 6.50 
Chieago........ hit e vice 2.85t 2.60 1.95 1.60f 1.60t 1.64f 1.92t SS cae =. . aatecn Ss 
CE. ge civscdeee cicite 2.57 2.32 2.12 1.30 1.30 1.20 1.80 See eo) econ © 9 eee 6.70 
Cleveland pote wk ene ; 2.45 2.20 eer 1.55 1.55 1.45 1.60 1.60 1.75 1.75 8.85 
Dallas. . : 2.45 2.20 2.00 1.35 oe 1.10 2.25 nee ha 6.35 
Se oe eke ona y ubad a sa oe 3.60f ne eee Sam ae oy pain ORR Reiter > whe bites 
Detroit. . akwaieeaéteucesete aa 2.00 1.80 1.15 1.05 98 1.08 1.08 1.30 6.00 
Kansas City... ee 2.50 2.25 2.00 .65 65 .65 1.25 Seti “setae ho “Sdexe 7.00 
Los Angeles............ 2.90 2) ee 1.90 1.90 1.40 1.90 de ne oe 6.70 
Minneapolis See ae ae iote nee”. eee 2.30 1.00 1.00 .25 1.00 1.00 7.00 
Montreal...... SoueeaE te : : oe  -gaoeta. i eee 1.50 eee aware 1.25 rans 
New Orleans............ Tie 2.47 Aes A geet 1.70 1.70 SS Fe eat 2). igta ee 7.75 
New York... : 2.90t RAR tire ce 1. 50t* 1. 50t* 1. 00t* 1.75t* NE i a otc aie 8.00 
ER ccs J nad oA ie a 89 S95 2.60 ae “ganae 2.00 2.25 1.80 1.75 2.00 1.75t 6.84 
Pittsburgh......... cxbadtebates 2.45 2.20 1.60 1.50 1.50: 1.70 7-3 aa 1.25 8.25 
8t. Louis aid dean Boat ake a’ 2.42 Soe tae 1.75 1.75 1.65 1.75 By 758 7.20 
ID oo ac ceccnkue eae: 2.37 2.37 1.87 1.75 1.75 1.75 1.65 [ee gacem |. Vosaue 7.00 
ER ok aaiedesndacceesete es 2.95 3.70 = “ikace 1.50T 1.50T CA Acalass. “\ctpteee.!  wttay | eat acee 

*Includes 40c. per bbl. for bags, 10c. allowed for each returnable bag. tPercu. yd. {Delivered. §F.o.b. Granite City, Ill. *Barge lots alougside dock. 


CURRENT MILL PRICES CEMENT TO DEALERS, CARLOAD LOTS, F.O.B. MILL 
Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add I5c. per bbl., not refundable. 






































Bagged Bulk Bagged Bulk Bagged Bulk 
OR DUNO <.65:00.0'00 nrc 50 $1.65 $1.60 ROQUIE, RINE 6 506560600005: $1.60 $1.55 North Birmingham, Ala...... $1.75 $1.70 
Buffington, Ind............. 1.60 1.55 ME Pc dacah evs tucs ess 1.70 1.65 Richard City, Tenn.......... 1.85 1.80 
Crestmore, Calif............ 1.72 nel NR a s0in bine.we ceren¥i<< 1.60 1.55 Se ES er 1.65 1.60 
Dallas, Tex. (Inc. 5c. tax) 1.80 1.75 SS ee 1.60 1.55 DOGEOOM, BEIGE, 550s ccsesesce 1.80 1.75 
PE TER... cowsaseeeee 1.60 1.55 eee et Ree eee 1.70 1.65 Li”) CRE 1.65 1.60 
PR IL so as ce eeaess 1.75 1.70 DING UR. ven cias eo nee acpamed 1.76 1.71 Waco, Tex. (Inc. 5c. Tax)..... 1.80 1.75 
Independence, Kans......... 1.70 1.65 Northampton, Pa............ 1.65 1.60 Wyandotte, Mich............ 1.60 1.55 
STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME 
’ 
STRUCTURAL CLAY TILE — STRUCTURAL CLAY TILE—LOAD —— BRICK ——. — ——-LIME——_——___-— 
PARTITION BEARING Per M, in quantity, Per ton, in paper, carload lots 
Per M, lots of 2,000 pieces or over, Per M, lots of 2,000 pieces or over, delivered elivered 
deliver delivered Common Straight Hydrated Common  Pulverised 
3xt2xi2in. 4xi2xi2in. 8xi2xI2in. 8xi2xi2in. 10xI2xi2in. 12x12xI2in. backing hard finishing hydrated or lump 
Ationta.........- $62.22 $66.38 $124.32 $189.50 $243.20 $277.90 $13.22 $13.50 $17.50 $12.10 $12.10 
Baltimore....... 75.00 80.00 150.00 170.00 210.00 250.00 14.00 17.00 16.00 14.00 18.00 
Birmingham.... . 84.25 90.00 156.00 180.00 215.00 242.00 15.00 22.50 3. 00§ 1.75§ 2.25§ 
Boston.......... 88.40 94.30 176.90 200. 40 248.00 283.00 14.00 16.00 17.90 13.60 19.00 _ 
Chicago......... 66.00 70.40 ee Oe ee ek teas 10.20 11.20 18.00 12.80 12.80 
Cincinnati... .... 54.30 67.25 112.50 141.50 186.35 211.75 17.50 17.50 15.97 Te unos 
Cleveland... .... 62.50 66.50 124.50 149.50 . 188.00 214.75 17.50 17.50 19. 6Ck 16. 40k 2. 65k§ 
Dallas... ... . 74.75 80.00 156.50 156.50 199.75 228.00 13.50 28.00 15.50 I in 
Pe 78.50 88.00 141.50 166.50 196.00 225.00 11.50-15.50 21.00-30.00 30.00 Rs ws means 
OS eee 69.50 74.10 139.00 185.70 229.90 284.65 12.00 13.00 20.00 20.00 16.00 
Kansas City .. 63.50 66.00 120.00 160.00 165.00 198.00 12.50 18.00 - 60. -50T. 2.50§ 
Los Angeles... .. 77.50 94.25 134.00* 188.00 232.50 311.50 ih were 18.70 weenie 19.70 
Minneapolis... . . 77.00 84.00 143.00 165.00 173.00 240.00 13.10 21.00 25. 21.00 21.00 
CR iixn as: a wesda WO eer) | eee ieee ne: <eseane 15.00 21.50 23.00 13.00 16.00 
New Orleans..... 60.50 64. 30 117.90 160. 20 eee heen See Nay 23.00 12.50 1.95§ 
New Y ork....... 84.00 90.00 135.00* 193. 30f 238. 80t 295. 60T OE keke 20.80 16.00 20.80 
Philadelphia. 85.90 89. 30 167.40 200.80 243.20 301.10 15.00 18.00 16.3 11.25 10.75 
Pittsburgh... ... 58. 50c 60 . 00 115.00c 139. 50e 161.00c 193.00c 17.50 22.00 16.69 14.10 16. 66 
Pe Mca nc eas 62.00 65.00 120.00 165.00 187.00 214.00 15.00 18.00 . 483 .38E 2. 10§ 
San Francisco... 68.00 76.50 Ss Se eee er eee 14.00 16.00 22.50 21.50 2.05, 
Senttle........; 84.00 95.00 a es I ere Lt 15.00 17.00 30.00 25.00 3.00§ 
*6x12x!2in. tF.o.b. Perth Amboy, N. J. {Persack. §Perbbl. kLCL. ,Per bbl. 180 lbs. cLess 5% cash 15 days. 
PAVING BRICK AND BLOCKS PAVING ASPHALT ASPHALT BINDERS— CUTBACK BOAD OILS ASPHALT 
Granite Brick Wood FLUXES ASPHALT EMULSION 
per M, lots r M,  persq.yd., Per ton, less than 80 Per gal., 80-300 pene- Per gal., : 
of 50,000, 3x8}x4in., 3}in., penetration, f.o.b. city tration, f.o.b. city Per ton, f.o.b. city f.o.b. city Per gal., f.o.b. city 
4x4x8in., carload lots 16-Ib. treat, Tankcar Drums Tankcar Drums Tankcar Drums Tank car Tankcar Drums 
f.o.b. city f.o.b. city f.o.b. city 
Atlanta........ $100.00 $35.00 $2.25 $18.20 $23.41 $0.0726 $0.0989 $20.45 $27.22 $0.0728 $0.105 $0.105 
Baltimore...... 125.00 44.00 2.25 17.00 22.00 -07 -095 .08 ie . csete).  ". aeeee dd . eee 
Birmingham.... 125.00 24.00 Bae 18.00 23.00 0.778 . 1028 -082t Jee ae eka eee 
Boston......... 100.00 32.00 2.25 18.00 23.00 .075 .10 .085t .12t .075 .09 .125 
Chicago. . 138.00 42.00 cose  - aera Contes. 0 66 COR i ue oe ee ee ere ae a ere Fe ee 
Cincinnati... . . 100.00 37.00 ome 17.40 21.40 a ale ee eecas -08 tl 
Cleveland. . . 100,00f 36.00 2.77 18.50 22.70 0725 085 075+ .0875t 0475 09 1025 
JS Sere ere 25.00 ea 17.60 24.20 0575 EE ae 5 1 
Tacs ensé | keuArs 35.50 my 19.67 oe. s\n waee = > Seles 17.00 ae ee duaue 4 i eee 
Kansas City....  ..... 33.00 2.75 16.00 22.00 0675 1005 .09 13 -065 .08 .09 
Los Angeles i"? Sheek 50.00 ee 12.00 ae - “sesee. “sea ae. whens 042 -06 12 
Minneapolis... Pues rr 2.50 18.10 24.60 098 098 21.75 34.55 nS ek err 
canes aieed 100.00 14.00 19. 66 -07 -093 19.99 26.50 -07 -125 ae 
New Orleans 109.00 35.00 14.50 18.50 -065 09 -07t - 10F Sons teen wy dens 
New York . 135.00§ 50.00 2.64 17.00 22.00 -07 095 -08f - b15t -065 085 -12 
Philadelphia.... 100.00 45.00 2.02 15.00 20.00 OO. each .07 10 a8 a eles 
Pittsburgh 115.00 40.00 ae 19.00 24.00 .0775 1125 .086T -121t ee teas nmin 
St. Louis. . 100.00 35.00 2.00 19.50 24.50 .0784 iil 21.75 29.25 -0398 .09 .125 
San Francisco... ..... 45.00 cael 12.00 18.00 12.004 18.004 14.004 21.504 .04 ote 42 
a Se 47.50 18.00 23.85 18.00 23.10 See «> waxes .03 19. 204 34. 208 


4 Foviog asphalt, tank car or boat, f.o.b. Maurer, N. J., per ton, Bermudez, $25.00; Trinidad, $21.00. *Per sq. yd. tPer gallon. $4}x6x5}in #Per ton 
$4x5x°in Av 
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IRON AND STEEL PRODUCTS—BASE MILL PRICES 





CURRENT PRICES OF CONSTRUCTION MATERIALS 
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STRUCT. REINF. RIVETS WIRE SHEET 
SHAPES- BARS Per 100 Ib., NAILS PILING ——— STEEL RAILS ~ TRACK SUPPLIES 
PLATE Per 100 Ib., j-in. struc- Per 100Ib., Per 100 Ib Per Gross Ton Per 100 Ib., carload lots 
Per 100lb., —3-in. billet, tural base. base, Angle Std Tie Track 
carload lots a _ carload lots carloadlots carloadlots Standard Light Re-rolled bars spikes plates bolts 
Birmingham.. $2.00 oe $2.60 ; $36.375 $35.00 $2.55 $2.40 $1.90 $3.55 
Chicago........ 1. + 0 $3.10 2.60 $2.10 36. 375 32.00 $31.00 2.55 2.40 1.90 3.55 
Pittsburgh... .. 1.85 2.05 3.00 2.60 2.00 36.375 35.00 31.00 2.55 2.40 1.90 3.55 
7 
IRON AND STEEL PRODUCTS—LOCAL PRICES F.O.B. WAREHOUSE 
STRUCTURAL REINFORCING BARS EXPANDED METAL LATH WELDED FABRIC REINFORCING SHEET 
SHAPES Per 100 Ib., 3 in., base —Per 100 sq.yd., carload lots— —Per 100 s.f., carload lots 6x6 in., No PILING 
Per 100 lb., _ price Std. diamond Std. ribbed 4xloin.,No.  4xI2in., = 6 & 6 wires Per 100 1b. 
base price New billet Rail steel mesh, 3.4 Ib. 3.4 Ib. 5 & 10 wires 8 & 12 wir Per sq.yd base price 
Atlanta pecccsecccvcee $3. 34 $2.17 $2. 3 $19.50 $22.50 $1.60 $1.21 $0.15! $2.45 
Baltimore 2.90 2.70 a 18.50 24.00 1.46 1.12 137 2.65 
3.57 2.83 2 30 18.50 22.00 1.50 1.14 .142 2.32 
3.60 2.43 shat 20.50 24.00 1. 46 1.12 137 2.00 
3.30 3.10 3.10 25.01 29.50 1.44 ru 135 
3.06 3.10 2.32 20.00 22.00 1.44 ul 135 : 
4.00 3.13 2.98 24.50 26.50 1.70 1.27 161 2.985 
3.29 3.57 aicia 23.00 27.90 1.70 1.27 161 ; 
3.30 2.635 2.635 18.50 21.50 1.48 ‘eo . 139 2.165 
3.75 2.52 2.63 19.00 20.00 1.54 1.17 . 145 2.75 
2.95 2.80 mee 23.00 27.50 1.90 1. 40 18 2.50 
3.35T 2.67t 2.52 20. 50+ 24. 00t 1.58 1.20 149 2.405 
3.25 3.00 ae. | ee eee aaa ies 3.30 
3.50 3.00 ree 19.50 23.00 1.58 1.20 . 149 s 
3.27 2.52 2.37 20.50 24.00 1.54 1.17 . 139 
Philadelphia.......... 1.905 2.19 2.04 18.50 22.00 1.44 1.41 . 135 2.28 
Pittsburgh........... 1.85t 1.955 1-903 19. 10¢ 21. 903 1.44 I. ~135 2.15 
SE RRS 3.34 2.47 2.32 22.25 & 18.50 21.50 1.46 1.42 137 
San Francisco......... 3.25 3.15 2.95 21.50 24.50 1.90 1.40 18 2.40 
NSS eee ire ns cus 3.55 3.50 Ro eee ee ee 1.90 1.40 ; 18 
tF.0.B. Customer's Plant. i Mill Price. Note: Sha bars and piling subject to quantity discounts. §Mill Price plus freight to Minneapolis 








PAINTS AND ROOFING SUPPLIES 








WHITE LEAD a PAINT —. ———— ROOFING SUPPLIES Carload lots, f.o.b. factory 
Per 100 lb. Per gal., drums, f.o.b. Rolls, slate Asphalt Tar felt, Asphalt Tar pitch, 
keg in oil, Ferric surfaced, 85- felt, per per 100 coating, 350-lb. bbl., per 
f.o.b. Graphite* Aluminumt Oxidet 90 Ib., per sq. 100 Ib. Ib. per gal. ton 
Atlanta..... $11.50 $1.60 $3.10 $1.74 $2.45 $2.70 $ .36 $23.40 
Baltimore... 11.00 1.40 2.25 $1. 90 1.70 1.60 1.80 .28 24.00 
Birmingham. 11.50 2.35 2.35 1.85 2.50 2.30 2.10 .55 23.00 
Boston..... sed 11.00 1.60 2.50 04}x 2.05 3.50 3.50 . 5625 23.00 
ER 11.00 1.85 mae 1.25 1.50 1.41* 1.41* .23 20.00 
ee 11.00 1.40 3.00 1.55 2.40 2.25% 2. 25* . 36 25.00 
_ | ___ ee 11.00 1.65 2.35 ? 1.50 50. 00° 50.00° .39 19.00 
12.00 1. 80 4.00 1.50 3.15 2.56 2.47 . 36 34.20 
1.75 a 2.55 iad 2.17 3.00 3.00 .50 30.00 
i 11.00 1.55 2.35 1.30 1.50 2.35 2.50 .40 20.00 
i 11.124 1.65 2.20 1.45 1.75 1.85 2.15 .33 26.75 
10.75 1.60 a ae 2.30 2.00 1.50 i ign’ a 45 io 
1.123 Sad dined ae 1.43 1, 34 1.34 . 2925 23.10 
real 9.40 1.70 3.45 1.65 2.00 2.62 2.02 1.40 1.52§ 
11.00 1.70 2.35 1.48 1.50 1.41% 141+ .23 20.00 
11.00 1.50 2.10 1.50 1.50 1.41 1.41% . 232 20.00 
11.00 1.05 1.95 . 80 2.00 1.75* 1.75 <a 24.50 
11.00 1.85 2.25 Le 1. 50% 1.414 1.41 .24 20.00 
Se?) oe © adiiase” sl ae ate oe! eeaiee ss >t é = 26.00 
re 92 10 = ee . 60 
tONew J State Hwy. Spec. 120M. tASTM Spec. 1266-51. 180% maximum ferric athe °Per ton. S$ Per 100 Ib. *Per roll, 65 in” xPer lb 


Note: Red lead dry, same as white lead in oil, red lead in oil 50c higher. 





MISCELLANEOUS ITEMS 





——WINDOW GLASS—. 
Discounts from latest _— 
list, Sept. 15, 1928 
Single or Double Thickness 
A quality B quality 
BIS occ cétceee ‘i 85 85 
OE SST 88 90 
Birmingham....... ‘ 8 90 
Bsn crs exquewe 88 
Cathacetkace 87% 89% 
CE cUSecdes* ““Steete ””  ~ Gabteee 
Jeveland......... ‘ 85 87 
Reed tecneees 85 87% 
SC esc cscsecune § 8 5 
/ | GE 87@ 10% 89@ 10 
Kansas City........ 89@ 10 89@ 10 
Los Angeles......... e 40%* 
Minneapolis........ 84% 6% 
Dnacccace '. ahuate. . - eitimee 
New Orleans........ 88% 90% 
a ve ok a aah <r 9005 (0% 900 (8% 
BR. cccccce oO p oO 
Pittsburgh......... Son Sanz 
BB, TOU. . 6.2 cccee 87 89% 
San Francisco....... 90% 90@ 30% 
ae 9@ 10% 90@ 20% 
*Disc. from list Aug. 1, 1929. +F.o.b. Arsenal. 
CHEMICALS 


Water, sewage treatment, road work, f.o.b., carlots, New York: 


Bleaching powder, in 


Calcium chloride, 77-80%, flaked, 


drums, f.o.b. works, per 100 lb 


in 400-lb. drums or 100-lb, 


moisture proof bags, f.o.b. works, freight equalized with pointe 
ee are 


Chlorine, cylinders, per Ib. delivered 


58%, in bags, per | 
Sulphate’ of aluminum, in 100 Ib. 
Sulphate of copper, in bbl., per 100 Ib 


Silicate of soda, 60 deg., in drums, f0.b works, per 1001b......... 
Soda ash 00 Ib o4 








~~. PILES 
er Ib. dynamite Prices, per linear foot, pine, with bark on, f.o.b., New York; delivered from barge, 
delivered Ib. cases 1} to 2c. per ft. additional: a 
Gelatin Dimensions Points Length Barge Rail 
0% 0% SB ORR ii 6c n sve sc nese Gin. Wto50ft. $0.11  $0.155 
$0.215 $0. 2375 12 in.—2 ft. from butt.......... 6 in. 50 to 59 ft. 15 .20 
.19 .21 12in.—2 ft from butt........... 6 in. 60 to 69 ft. . 16 215 
. 105 .120 14in.—2 ft. from butt.......... 6 in. 50 to 69 ft. . 185 .225 
. 2225 . 2375 14in.—2 ft. from butt.......... 6 in. 70 to 79 ft. . 2025 225 
17 . 195 14 in.—2 ft. from butt.......... 5 in. 80 to 85 ft. . 265 375 
‘ #3 a 3 14 in.—2 ft. from butt.......... 5 in. 85 to 89 ft. . 305 442 
-155 V7 _BAILWAY TIES 61n.x8In. 7In.x 9 In 
: a ai Prices f.0.b., per tie, for carload lots: by 8 Ft. by 84 Ft 
“17 “19 Oak, untreated $0.90 $1.20 
a 1725t - 1925t Boston... .... , Pine, untreated .90 1.20 
1725 1875 ¢ ; Pine, creosoted... 1.35 1.85 
. 1875 2125 New York. | Long-leaf sap pine, untreated... . 80 1.00 
“19 “22 Mixed oak, untreated........... anna 1.00 
“22 "935 ae =. ners SEeia “ee :. 7 
, y : ite crecsoted.......... P * 
mit -* Birmingham . ) <outhern pine, untreated *6x8x8"6" 100 1: 20 
7 13 * 1425 Southern pine, creosoted......... 1. 20* 1.40 
1575 1725 oe oak, aneeenten seeenevese : e . ‘- 
: , , empty cell, creosoted....... ; ‘ 
1525 1675 | Chleago...... Oak, zinc treated ............... 1.40 1.70 
Fir unt pine, creosoted......... 1.39 a 
GIN cb och cisaeed ben ‘ : 
kag hag. . Fir, erecnoted 52 4000200000000: 1-75 2:50 
; ; Gnm, wntrented......cceese iP 1. 
Se $1.90 Patadsighin.. | ol cok, qaamted.............. 1.20 1.85 
White oak, untreated............ .90 1.35 
St. Louis Red oak, untreated............. 88 1.30 
19.50 “*** 1 Red oak, creosoted.............. 1.25 1.85 
.055 Sap Pine or cypress, untreated. . .75 1.20 
bece duces 1.65 San Francisco | Douglas fir, green, untreated... .. 45 63 
1.25 Douglas fir, empty cell, creosoted. 1.14 1.56 
27.00 Montreal..... | Bireh or maple, untreated... 1.00 1.00 
3.85 Birch or maple, creosoted. . 1.25 1.55 


ENGINEERING NEws-Recorp, May 3, 1934 


CURRENT PRICES OF CONSTRUCTION MATERIALS 


Baltimore... 
Birmingham. 
Boston... 
Chicago. 
Cincinnati.. 
Cleveland. 


Detroit 
Kansas City 
Los Angeles 


Minneapolis... 


Montreal... . 


New Orleans... 


New York 


Philadelphia... 


San Francisco. . 
Seattle. 


C. 1. PIPE 
Per net ton, 
f .o.b. 6in. 
and over 
b. & s. class 
B and heav- 8in., 
ier, C/L lots* s.s. 
00 $0.225 
43.50 33 
a> 


.00 
50 294 
ina 


00 
00.224 
50.217 
00 27 
00. 23t 
50.28 
00-235 
50 
. 50 . 24f 


tN 
35 
28 


-2I7t 

(27 

125 
35 


42.00 
00 
41.50 


46.00 
37.00 
44.00 
45.50 


= a J.(base) 40. 00 


*Gas pipe and class A, $3 per ton ‘additional, 4-in., "$3 per ton additional. 13} to 6in. 


Atlanta....... 


Baltimore 
Birmingham 
Boston 


Chicago... . 


Cincinnati 


Cleveland 
Dallas 


Denver 
Detroit 


Los Angeles 


Minneapolis. . 


Montreal 
New Orleans 
New York... 
Philadelphia 
Pittsburgh 
St. Louis 

San Francisco 
Seattle 


*Delivered. 


‘sen Southern Pine 


Southern i 
Douglas Fi 

Lo —_ 
Southern Pine 


. Southern Pine 
Douglas Fir 
Southern Pine 
Douglas Fir 
Southern Pine 

las Fir 
Southern Pine 

.. Southern Pine 

Douglas Fir 


vaca Douglas Fir 


Douglas Fir 

.. Douglas Fir 
Western Pine 
Douglas Fir 
Spruce 
Douglas Fir 

. Southern Pine 
Douglas Fir 


Southern Pine 
Douglas Fir 
Southern Pine 
Douglas Fir 

. Southern Pine 
Douglas Fir 

..Southern Pine 
Douglas Fir 
Douglas Fir 
.. Douglas Fir 


‘leven. 


— VITRIFIED SEWER PIPE— 
Per foot, delivered, standard 


.2825t 


tLong-!eafed Y. P. 


WATER, SEWER AND DRAIN PIPE 


UG 
Full std. weight. 


CONC. SEWER 
CLAY DRAIN PIPE 
TILE 


Per ft., delivered; 
Per 1,000 ft., car- ASTM 

load lots, f.o.b. Spec. C 14-24 

6 in. 8 in. I2in. 24in. 

.00 siz. $ $0.55 $1.60 

.00 .75 2.00 
.00 
.10 
.00 
.29 
.25 
.00 


ton. List prices 
17}c.; 2 in., 3 eo 


12in., 
8.8. 
$0. 405 
.58 
.45 

. 567 
.675 

. 432 

4185 

. 485 

; 415t 
54 


24in., 36 in., 


d.s. d.s. 
$1.4625 $3.25 

2.40 5.25 
.625 


653 97° 
25 125 
. 89 74 
845 945 
944 oo 
73t 

.25 
55 


95 
.508t .03 
"432$ 93a 
1.02 3.64 
45 1.62 
.675 2.83 
.54 1.80 
. 418 1. 80 
. 486 1.94 
45 1.80 
63 2.52 


47% 
48.939% 


am 
59.4 
67.5 


58. 0% 


40% 


4. 31% 
38.52 

“125 
95 


.535f 
. 35t 


100.00 
20. 

115.50 
65.00 


47. 50% 


m—nl| = =< = Kee 


7.48 56. 164% 
56. oom 


45. 144¢ 
45.63% 


$3 $060% 44 460% 
60.1% ‘4% 
60.3% 51.3% 


135.00 
46.00 
85.00 

112.00 
84.00 


210.00 


82.00 
172.00 
170.00 
200.00 


tf.o.b. | §3} to6 in. 


LUMBER AND TIMBER 


SHORT LEAF YELLOW PINE AND DOUGLAS FIR 


5. 43t 
3.96 


“Per M ft. b.m., carload lots f.o.b. All 8. L. Y. P.is No. 2common or better and for No. | N. C. Box. 


All Fir planks ‘No. 2 common ; Fir timber is No. | common. 


Ix6, 1x8, 2x4, 2x6, 2x8, 
848 848 848 848 848 


$21.00 $23. $23. 00 
28.00 32. 0 


Lengths up to 20 ft. 


2x10 3x12 


6x12 
848 Rgh ° 


12x12, 
h. 


$32.00 
38.50 
27.75 


38. 00*™ 
29.50 


32.00 


47.00* 
47. 00* 
26.50 
47.50 
27.70 
30.00 


36. 50* 
43.00* 
28.50 
27.75 
34.50 
39. 00* 


43. 50* 
31.50 


31.50 


43. 50* 
42.75* 
22.00 
42.75 
32.70 
33.00 


39. 00* 
43.00* 
30.50 
35.50 
32.75 
34.50 


41.00* 
28.00 28.00 28.00 
21.50 21.50 21.00 

§Norway Pine. ‘Northern Pine. 


43.00* 
28.50 


30.00 


41.00* 
38.00* 
24.00 
51.25 
27.45 
28.00 
33. 00* 
44.00* 
27.25 
35.50 
29.25 
33.50 


37. 5¢* 


43.00* 
31.00 


30.00 
41. 00* 
38.00* 
25.50 
51.25 
30.45 31.70 
32.00 33.50 
38.00*Av. 39.00* 
40. 00* 42.00* 
29.00 30.25 
35.00 35.00 
31.75 32.75 
34.00 34.25 


40. 00* 40. 50* 


28.00 30.00 
22.00 22.50 


3 Douglas fir. *Native. 


; 44. 50* 
-00 


31.00 


. 50* 
50* 
.00 
.50 
.45 
.00 


© 
75* 
.50 


34.50 


53. 25** 
49.75* 


41.00* 
40.00* 
32.50 
57.75 


26.50 
. 50 
00 


41.50 
46.25 
53. 50* 
57.00* 
29.00 31.00 
20.00 20.00 
Av. Average. 


; 57. 00* 
.00 


50 22.00 


37.918% 


PIPE——— 


Discounts from standard list 
or ervey from warehouse, except 
prices are f.o.b. _ 


Pittsburgh 
t ow ay $200 per net 
if; 12c.; lin., 

3° n., 77c.; 


4in., $1.10; 6 in.. $1. 94. 
Ito 3in., Butt wee 23 to 6in., La 
Black Galv kk 


Blac 


37% 

§50.162% §39. 143% 
. 62 
65% 


56. 0% 


rm 
77.5% 


48. 0% 


. $7.80-35. 12 $9. 67-43. 55 $32. 08-74. 98 $38. 21-90. 70 


57.389%+ 46. 3686 
57. sitei 46. 86% ot 


63 
a 57-81% 


63. 38 


LONG LEAF Y. P. 
Per M ft. b.m., C/L 
ots, f.o.b., merchant- 
able grade upto 20 ft. 


2x12, 12x12, 
h. 


CURRENT BUILDING AND CONSTRUCTION WAGE RATES PER HOUR 


Atlanta 
Baltimore 
Birmingham 
Boston 
Cincinnati 
Chicago 
Cleveland. . 
Dallas 


Denver... 
Detroit 


Kansas City. . 


Los Angeles 


Minneapolis aie 


New Orleans 
New York 


Philadelphia... . ; 


Pittsburgh. 
St. Louis 

San Francisco 
Seattle 
Montreal 


1 
Skilled Ave: (Bricklayers, Carp 


Bricklayers 


$0. ii. 125 


1°00 
90/1. 30 
1.275 
1. 50 
1.25 
1. 105 


-60/1. 12) 
1.25 


1. 32} 
1.00 


-90/1.00 


ae .85 
, Ironworkers) $1. 1008. Common Ave. $0. 5343 


Structural Iron 
Workers 
$0.60/1.25 
1.375 
1.00 
1.20 
1.20 


1.33 
1.25 


Hoisting 
ngineers 
$0.60/1.25 
1.25 


Carpenters 
$0. a 2) 


100 
.70/1.17} 
1.023 
1.31} 
1.12} 
1.00 1.12} .75 
-00/. 87) ~60/. 874 607.874 
1.00 1.25 .75/.95 
1.12) 1.125 1.124 
1. 20 "90 


90 -75 


1.00 1.00 

1.65 . 50/1. 56% 

60/1. 20 1.00/1.20 .75/1.00 

-59/1.00 -50/1.00 -90/1.0€ 

1.25 1.47 1.35/1. 47 
1.10 1.37} 1.124 
.90 1.10 1.00 
-85 


Plasterers 
$0.50/.75 
1.25 


1.00 
- 90/1. 625 
1.27} 
1.50 
1.25 


1.125 
90/1. 173 
'. 07} 


nis 


B 
1. 421 


*6-hr.Day. 


-——Common 
Building 
$0.30/. 40 
.45 


Labor———. 
Heavy Const 
$0. 557.40 


. 30 
.40/.70 
40 








